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_,,1.u.u1 )ang. tcr ,,1d1 PJ<Ia kapal selam dapat merusak Struktur kapal;- juga 
m.:njpk;:· :kan k..:nyaman;m ) ang d1rasakan oleh awak kapal menjadi berkurang. 
Sejau;un. .k.th tingkat !!Ct.lran ~an g. te~tadi pada KM PAN GRAN GO memenuhi 
p.:rsyar~·- 1 ISO Dan bagannanakah pcngaruh getaran tersebut terhadap tubuh 
mamblall , 11.111111 pcrlu thlakukan nnahsa untuk mengetahuinya 
(, 1 ;ul yang tunbul p;~,la tuang pcnumpang dimungkinkan karena adanya gaya 
cb1ta,i d ·'' ,·1~gutc, dan ck>ll<ISI propclkr. Gaya gaya tcr5ebut akan ditransmisikan ke 
ruang pc 11111pang schinggu 111CIIimbulk<ll1 ampl it11do getaran. Kemudian nilai amplitudo 
gctaran 1...11 ella cksit~si ..:ngin.: d<lll karcna .:ksitasi propeller di interferensikan wlluk 
mcnget<thn1 mlai amplitudo g..:t<Han rcsultannya, dengan demikian nilai amplitude 
"' 
resultan t'.u,>.,imumnya d<~put dik..:tahui untuk dibandingkan dengan persyaratan ISO 
tcrhad;~p :.r:1h !,!Ctar horitt1ntal dan :u ah gdar vertical. 
1\tl.11 da lam grnlik llllc• krcn$1 1-:rsebul Juga dibuat untuk grafik gclombang 
k~lajua111, .1 uutut.. 111C111p~111kh ni\;~i p~ak \docit) nya kcmudian dibandingkan dengan 
persyar2• ;·. 1 I !.1~ d reg1stct 
P. J·.mdmgan ant.!Ll ,•.11.1 p.:ugukur.m ) ;mg. telah dilakukan saat KM Pangra.ngo 
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1.1 1..· .:1 r bclal.ang 
... 
Gel a ran p.:rmcsinan ) ang mcmpcng<~n•hi tubub adalab Getaran yang dihasilkan 
mesm me~m }3Jl!; digc•~kan olch motor dan ala! - alai mekanis, selanjumya getaran ini 
d•salt .. ~an kepada tubuh manusia dalam bcntuk kekuatan mekanis, oleb karenanya 
gclar., m1 tidaklah d1kchcndn"i bal1kan senanriasa semaksinlal mWlgkin Wltuk 
dimin ':uz~kan Pada lubuh gc1aran mckanis berakibal timbulnya resonansi dari alat -
. 
alat tt .• uh scllingga pcngarulmya bcrbentuk mckanis . 
-Sebaf: - scbab d<n i gejala akibal gctaran adalah : 
a. E!' ~ mckanis tcrhadap jaringan . 
b. R •. 1.-:sangan rescptor syaraf dnlam jaringan . 
Pa~ 'I d'~k m..:kanis sci sd jaring.nn mungkin msak a tau metabolismenya lerganggu 
sc ~mgkan rangsangan rcscptnr gangguan yang lcrjadi mungkin melalui syaraf sentral 
at~ .. , lang:>llll!.! pada :.i>tcm syaraf autonom . Kcdua mekanisme ini tctjadi secara 
b,·, "Lnm - s:una . Tin!:!~·" I ct'ck g~taran mckanis adalah sebagai berikut : 
a. (' · •ogguan kcmkmat:m, d.1l,1m hal mi pengamh getaratJ banya terbatas pada 
.; "31li!I!Uil\'a rukmn: kcrt' ~ ..) ... _ .. 
b. 1. ganggun~ a tugas y • g 1:1 t ,,h s.:.:ara bersama- sama dengan eepatnya kelelaban 
c, £3 1a~a terhadap l..c,ch.••an. 
a. G: 1ran scluruh badan 
· ol'laran ~cluruh b.1dan rerulama tcrjadi pada alat pengangkut yang proses 
pc _.bumanny a kuranl:\ s.:mpurnn dnlnm hal peredaman getaran . Badan manusia 
m,·,.rpal..an susunnn y<llll! kompkks dcn~an tulang sebagai penyokong dari alat - alai 
da .• bnJa,an kekuatan J,H, k..:rja olot . Kerangka, alai - alai, ural - ural dan otot -
I - I 
' l .. ' • C' i. ~ 
" 
. ' ' • •.l l l ;...'fl . ;~ I! 
' 
maupal-an massa p~r..:,!;un d.m pcnghantar Abt - alat tubuh m~rup~l-an smu 
1-..:satuan dat 1 >lliiiU >"'~"' dunan:o sctiap alar mernpunyai fungsi ~ ;mg h.:rb<:da bed a 
• dalam m~r.:.pon g.:wran m.:kam> Apabila getaran mekanis ter~but ~~uao dengan 
fn:l-" ~nst ;!ctaran ststcm. maka ststcm bcresonansttcrhadap getaran . 
Uek fistologis 
Ffck \lh•·l <J cH·un t· ""h ter~nntung dari jaringan yang mcmpunyar frckwcnst 
nawral tenentu yang dapat menyebabkan tetjadinya resonansi . 
Gangguan melakukan kerJa 
Gangguun mclakukan pckcrjaan oleh getaran adalah akibat gangguan 
mcnggcrakan tangan dan mcnunnmya ketajaman penglihatan . Oleh karena itu perlu 
mcngalas inya dcng:m mcngurangi gctamn tangan dan kaki . Getaran - getaran 
mckanis yang terdi ri dari campuran aneka frekwensi bersifat menegangkan dan 
melemaskan tonus otot secara serta merta diroana kedua hal tersebut sangat 
melelahkan, maka peredaman sangat diperlukan seperti tempat duduk elastis . 
Pcrlindungan 
Perlindungao dapat dilakukan dengan cara meletakan peredam pada benda 
I 
benda yang bergetar dimana frekwensi diri dari bahan jauh lebih rendah dari 
frek\vensi getaran . 
b. Getaran alat lengan . 
Getaran im umumnya dihasilkan oleh alat - alat yang pada wal1u kerjanya 
bergetar yang selan;ul'lya mengakibatkan getaran pada lengan . 
Dua gejala akibat getaran mekanis pada lengan adalah sebagai berikut : 
a. Kelainan pada percdaran darah dan persyarafan . 
b. Kerusakan pada persendian dan tulang . 
l -2 
• • / . ' . • 
(1cumn yang terjad! pada kapal sclam clapat rnerusak struktur kapal, Jll!!il 
n11.mgak1hatk<m kcnyamanan ) ang cl1ra8akan olch awak kapal men,adi bcrl..urang. Hal ini 
<ha lami otch KM PANGRI\NGO schingga tclah . dilakukan perbaikan pcrbaikan untuk 
1111• · , u.:i .-" 11 1n y:l';,; 1.i d;;i 1 :··,.:bnt , scjauhmanakah perl>aik:m p.:1 ba il,an \:mg 
,''1.1\ ' 1 1,·1 ... ·1'' 1 r-'..: ''ll Li 1'-.'''~d ·awn ISO Dan bagaimanakah Pi.'llgaruh g~o..·tat<tll 
mengetahuinya 
G~·Jr ... , ~ aug timbu' pJJa ru.mg p.:numplng dimungkinkan karcna adan)a p ya 
ck~llU>I dan engine, eksitasi propeller dan eksitas• gelombang !aut Gaya gaya tersebut 
akan dnransmisikan ke ruang penw11pang sehingga menimbulkan amplitudo getaran. J1ka 
ni lai amplitudo getaran terscbut tidak mcmcm,hi syarat tentunyr. akan mcmpcngan1hi 
tingkat kcschatan penumpang tersebut. 
1.3 Batasan masalah 
Tidak membahas gelombang sebagai sumber eksitasi 
1\nalisa dilakukan pada ruang penumpang kelas ekonomi 
1.4 Tujuan penyusunao 
Tugas akhir ini bertujuan wnuk 
I 
1. Menjelaskan secara teknis hal hal yang menyebabkan teljadinya getaran yang 
mengganggu kesehatan. 
2. Menerapkan teori teori untuk mcnghitung getaran yang terjadi 




Dcngan melakul..an analisa pcnganth !(Ctaran yang IC1Jadi di ruang penumpang Kl\1 
PANGRANGO ini dil1arapkan dapat mcmpcroleh manfaat- manfaat antara la in : 
( 
I . !\ lcmbcrikan pengctahuan b~gi para pckcrja maupun pcnumpang kapal umul.. 
mcnyadari tingkat gcmran yant; m~mbahayakan kesehman 
' · ·n;n~~k'trl;:m ni bi k~sdamman baga para pckerja mauplut pcnumpang kapal 
Mcmbcri kontribusi pada penelitian lebah lanjut untuk peningkata:1 kualnas 
kcnyamanan kapal 
1.6 ~1ctode Penulisao 
Sccara umum metodologi penulisan tugas akhir ini dapat diuraikan scbagai 
berikut : 
I . Menentukan spesifikasi dan ktiteria 
membuat pemodelan ruang penumpang yang akan dihitung amplitudo 
gelarannya 
' 
2. Pembuatan konsep perhitungan yang akan digullakan 
menentukan besar gaya eksitasi dari cksitasi e.lgine, dan propeller 
metrentukan harga kekakuan dari damper struktur ruang penumpang 
menentukan barga frek\tensi natural masing masing komponen 
m~n~ntrtkan redaman, transmisibilitas dan amplitudo serta gaya transmisi 
yang diteruskan ke struk1ur lantai ruang penumpang 
3. Melakukan studi lapangan unt11k mendapatkan data data yang akan dtg-m::Uc n 
4. Pengo laban data data lapangan 
anelakukan perhitungan berdasarkan data dan konsep perhitungan 
1-~ 
5 
' < . 
memtnndm!!kan ha>VI pc:rhiwngan amphn•do gctaran yang tcrjad1 dengan 






11.1 Gerak osilasi 
Pcnnas~lahan t~mang g~tara n bemubungan d.:ngan gerak ostlasi bend a dan g.a) a 
y:mg b~rhuhun!!:lll dcn~an gcrak iw. Semu~ bcnda ynng mcmpunyai massa dan clasti>itas 
mantp• t ''~rget:1r. J.1Ji kcbnnyakan mesin dan stntktur rekayasa mcngalarni getaran 
snmpai dcr~,j~t tencntu. dnn rancangannya bim.anya memerlukan pcrtimbangan sifm 
ostlasinya 
S) stem yang bcrosilasi sccara lnas dapat dtgolongkan sebagat linear atau tidak 
linear t:ntttk system l;nier prin~ip super posisi bcrlaku dan teknik matematika yan!! ada 
untuk mclak~Jnakan hal itn dikembangkan dengan baik. Sebaliknya tck.nik untuk 
menganalisis system yang tidak linear kurang dikenal dan sukar diglmakan, tetapi 
pengetahuan tentang system tidak linear dibutuhkan, seab semua system cenderung 
meojadi tidak linear dengan bertambahnya ampiJrudo osilasi 
Ada dua kelompok getaran yang umum bebas dan paksa. Getaran bebas terjad: 
Jika system berosilasi karena bekeljaoya gaya yang ada dai3Jll system itu scrd;. ·. 
(inherent) dan j ika tidak ada gaya luar yang bekerja. System yang bergetar bebas akan 
bergetar pada satu atau leblh frekuensi naturalnya, yang 111erupakan sifal system dinamika 
yang dibentuk oleb distribusi massa dan kekakuannya. 
Getaran yang teljadi karena rangsangan gaya luar disebut getaran paksa Jika 
raogsangan tersebut berosilasi, maka system dipaksa unmk bergetar pada frekuensi 
rangsangan. Jika frekuensi rangsaogao sao1a dengan salah saru frekuensi natural system . 
maka akan didapat keadaan resonans~ d:~Jl osilasi besar yang berbal1aya mung~ J3·' 
Kcrusakan pada struktur besar sepeni jembatan, gedtmg, atau sayap pesawat terbang. 
Merupakan kejadian yang disebabkan resooansi. Jadi perhitunga., frekucn i n. nt• 
merupakan hal yang penting dilakukan pada permasalahao getaran 
Semua system yang bergetar mengalami redaman sampai d 
energi didisipasi oleh gesekan dan tahaoan lain. Jika reaman itu kecil. maka pen h ny~ 
11 J 
• • ~an•!al kt:cli p~(la , frckt•~n~i llill l'ral ~v~tt'fl'l , <h• .ncrh~unf!~IJ frekuc~>·; . n?H,rra~ sy-:,·111 
.. . . 
biasanya oliak~anul.an atas da:.ar tidak ada redarnan. Scbaliknya redaman adalah pcnung 
sekali tulluk< rnernbatasi amQinudo osilasi pada waktu resonansi. 
Jurnlah koordinat bcbas yang dibutuhkan unruk mt>-nggambarkan gerak system 
drS<:but dcra.Jal kcbebasan system. Jadi suatu partikcl bcbas yang mengalami gcrak umum 
d·rlrm n. t:.,: ak.tn mc·•1punpr ti.~ dcmjat kebc:basan, scdangkan bcnda l..al. ,, al;,ll' 
m.:r npun~ ili cn~rn <kraJ<II kch.:ha,an, yaitu trga kornponen posisi dan tiga sudut yang 
rn~nyatabn orienta,inya . sdanJulllya, bcnda elastik kontinu akan membutuhkan Jtnnlah 
k()('rJ Pat ~ a n ,· :ak l'~rhial'"' unt uk mcnggarnbarkan gcraknya,jadi derajat kebebasannya 
ham< 1.1\: h.: rhmgr:a Tcrapi d.thm banyak kasus,ba!,>ian bagian darei benda scmacam iw 
holeh diangg•rp rcgar, d;rn S) stem sccara dinamis dapat dianggap eki\'alcn dcngan ~ystcm 
yang mcmpunyai dcrajat kcbcbasan bcrhingga. Dalam kenyataannya, sejwnlah bcs;u 
persoalan get~ran d:1r at di~clesaikan dcngan kctclitian yang cukup memadai, dcngan 
rncnyederhnnnkan system yang bcrsangkuran mcnjadi satu derajat kebebasan. 
n .2 Getaran bebas 
Sernua system yang memliki massa dan elastisitas dapat mengalami getara11 b,.;ba> 
atau getaran yang terjadi tanpa rangsangan luar. Hal pertama yang menarik untuk system 
semacam itu adaU1 frekuensi natural getarannya yang merupakat1 fungsi massa dan 
kekakuan system 
Redamah dalam juml,ah yang sedang mempunyai pengaruh yang kecil paru 
frekuensi natural dan dapat diabaikan dalam perhitunganrtya. Kemudian system dapat 
dianggap sebagai system konservatif dan prinsip kekalan energi memberikan pendekatan 
lain untuk menghitung frekuensi natural . Pengaruh redaman sangat jelas pada 
berkurangnya amplitudo getaran terh&dap waktu. 
11.2 .I Persamaan gerak - frekuensi natural 
System berosilasi yang paling sederbana terdiri dari massa da pegas ?egas ;ang 
menunjang massa dianggap mempunyai massa yang dapat diabaikan dan ~k. ~an k 
Newton per meter simpangan. System memptmyai satu derajat keb :., 
' ucna 
ll - .~ 
. ' 
gera~nya <hg;unbar:..an oldt ~oordin~: t ·ng~al .\ ~ . o.gc:·;;~·:a •. 3S·i~s. 
pada f:ckucu5i natural. y.mg nh.:n.pakan :ml·\· (pro:i"'""'"' S)S''~'l! 
Hoku!JI Ncwaor' kcdoa ad~tli!l' -~L.;!!; 1H.:rt;1~\:t u:·wk mcadia gf!-~~ s~ ''cPl 
Pcrubahan b~n;u;., pega, pada PO"Sl J,e,~umbangan >laUe adaidl .\, cap gaya pe~us k.\ 
Dengan mcngukur simpangan ' dan posisi kcseumbangan s1a1ir, rna:.:a gay~ gay a y.mg 
bei;erJa nada 111 adalah k( \ ~ "1:) dan"· dengan x yang dtptli posittf da:am uah :..~b~,, aJ.. 





' " ' l " I 
Sckarang hokum Nc"iOn kedua u111uk gcrak ditcrapkan pada mas:>a 111 
m.x ~ ~F -" k(.\ ' x\ 
Dan karena k - ", dtpcrolch 
Ill),= . "' 
Jelasla1t baJ11~a pcmihhan poststl.c,cumbangan s1auc sebagat act:an umu'; x r,.~.,~clima>l 
w, yanu ga)a yan!! d1~cbabka11pa111a,,, da~ gaya pegas s1auc k cx1 pers;•J"a<.:t ;?C~al.. 
hmgga gaya r~sdlante pa<la m adalah gaya pcgas kare1!a sunpang:;n ~ "-1Ja 
\laka <!.:• .nJs ,.,,, fr~kt:CJl~l n~lm.Jil'y:l 
(:)1)" - 1 
'11 
P~r~amad n l & 2 dapal dnub 
x + wn=x - 0 
Pcrsamaan d1 fcr ~ns•al lmcar ordc kcdua y?.ng homog<:n, m~•np•mya , ;, l u~• ~l!n tu:l 
se.bagai bcnk ut 
x: A sin r•>n t + B cos <•>:• t 
cksitas1 kommyu :erh,.dap S)~ '· h03 
II 3.1 Force ~>:citation 
Bda s~bu<lg '~stem <.lipcngnrul11 olch cksitas1 hannouik paksa :raka r~'IJ011 
getarannya ak~n b~rl~ng>.J::g pada frek t: rsi yang s~ma dengnn freku~n s> 
cl..sllilsilpcraug:;angnya Sumhcr sumi>cr cksitasi llarmonik at!alah kelldak s~imbor.g<m 
pada me,;m mcsm yang b~rplllar. gaya yang diha:.ilbn mcsm !orak, aw •.l t;crak lllCjl•l i1•.1 
sendin F.ksitas1 mi mungkin t1dak dimginkan olcll mcsin karcna danHt menggganggu 
operasinyn nt~u mcngganggu l~cnmanan struktur mesm 11u bila t~ rjMli amp:itudo gctaran 
~aug bcsar. Dala111 han yak hal rc,onansi han1s dilundari dan WHilk mcnccg<•h 
berkcmbant?llY<I amphtudo) a•1g bc,nr maka sering kali cligtUMkan pcrcda;n (damper) oan 
pcnycrap (absorber) 
II 3 l i Ga' •. ~ksil.tot ~ ang tbt:mbulknn cngm~ 






111 - massa '•1at:i;111 yang hcrpul<u 
M ~ massa ww: 
<•> = kcc~ >~tan sudut 
c - lcngan 
hesamy~ g<1yn cksi1as' aktbat pu1aran yang tidak balnns dllulis 
f(t) pIll c (•)~ co, (l)l " 
~c 
r rl; 
0 ·-l I t ~(I) 
r 
i(t) 
Untuk k..:p,·, h:~n ann lisa dibual fr~bodv ding«rnm.scpcni bcriku: 
!, t-f • 
t t 
~ ~ - Lw, 
J1 X) 
1 111~1..111 '\-.;\\10 1 
., ) 11\J, 
fs k,\ 
!· Ill \ 
·fci -f~ · f · Ill:\ 
sdangga p~r,m:1aa n gc · aknya u;enJ <Jdl 
mx.,.cx•k,Effl) 
apabtla t1t) adalah f:J;cgst hanna;:;:.-. 
!(t) = F C(h 01 
dnnana. 
F ad;tlah amplnudo ga\'a ~ks iwsi 
to mlalah frckuensi ~ks.tJ> • 
\ 
.. ( II · . 
• • 
P.:nyclc:;m,m partikclir(kusus)unlul.. pcr531ll3an gcrak d1ferensial diatas 1dcn1ik dcngan 
j!CI<uan steady slate, penyelesaian pan1l..chr 1111 san gal sru1gat1ergantung dari JCni$ fnn!!~' 
yang q1ruas ,cbdah kan~n pcrsamaan. Karcna dalam hal ini fung5i tersebut letap 1\mgsi 
< hnnnonik , maka pcnyelcsaiannya, ya itu 
X (I) - A, cos (•JI ~A, sin <:H 
- Re Ae"'' 
dunana A - A, - iA. 
dalan. nolaSJ kompleks, f(l) = Re l·e" kalau x(t) dan Itt) dalam nolasi kompleks 
dimasukkan pada persamaan dia1as, maka· 
Re[ A( ·Ill(:): + i(:)C ; k ) ]e 'M' = Re[F] e '"" schmgga, 
A= F 
A = F 
(·111(:)2 +k)+ i(:)C I 
dan scpern diketahui, A= A3 + iA1 





' ~,,.,,. -- -




x(l) ~ X CO>{!·H • C!) 
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U3)3 )30g ditimbulkan bentpa gqya rang tCrJadt pada bantalan (bearing force), 
11111uk 4 blade propeller gaya horizontal adalah 
· ~ • 2 II' ~h ~ j)\11!J ' 1('1'"' + 'l',ul" - ('l'tn '" 'I'm) 1 · 
100 
l)nnanu, 
\.}J t\l - \.f' t\5 
gaya vcn.kalnya, adalalt 
F' ~ P'no' [('1',\1 ·'I' Ali + ('l'rn - '1'ns)2 I ''~ 
100 
Dirnana, 





PI'RIIIIll'\(i/\N G/\ Y /\ 'J R!I'Sv!ISI 
Ill I (ia~a ebua" ~all!' dunnhulkan engme 
Ga)a cksJtasJ (F) 
F - 1,03 x To 
F - 1,03 x ( 1200 .~ 95501900) 
F - 131 15,33N 
Frekuensi eksitasi (co) 
Hl = 0,067 X 900 




Sualu desain engine secara mmun mempunyai 6 derajat kebebasar s''"ing,ga terda1 ?I " 
frekuensi natural yang harus d!hitung, yattu freku,,J.Si natur<: :ra. 2 d1tram,, k ,r 
sepanjang riga smnbu mama ( sumbu x, y, z ) dan ketJga lainnya duotasikan terhadap 
ket iga sumbu u1an1a tersebut ( stunbu X), xz, yz) 
' 
botto:n 
mengh itung fTekuensi natural 
• 
• 
Menentukan factor kekakuan chockfast ( untuk arah vertical z, arah honzontal v 
arah horizontal y, untuk gerak rocking arah xz, yz, xy) 
Schingga, dikctahui nilai Kx.Ky,Kz,Kxz,Kyz,Kxy 
Kz=U 
Kz - 3,7535106 0,61896 / 1,668 
K.G - 5,8 106 Nlm 
Ky 3,8 106 0,6 1896 / 1,668 
Ky = 5,87 108 N/m 
I 
Ill -2 
K' - .\,8 10 0,618'1(• I.66S 
~-..~ 5,l\71fr'N "m 
K.x1 lx K7 
1\.~t 0}71079 j_l; 10" 
Kv 2.3 I 0' 
K~7 - ly Kz 
K'.t:- 0.311079 5,8 10' 
K~ z- 2,3 1011 
Kxy - lx Ky 
Kxv- 3.97 1079 5,8 1 0~ 
Kxy = 2,34 109 
menemukan pusat gaya gravitasi 
schingga dikctahui mlru x,y ,z 
1 Mi Jems Wi(t) I X1(rn) 
' 
, Mesi.n 13,3 
1 Pondasi 184,6 
I Jumlah 197,9 
x -L \vixi 
Lnu 
x - 471.0~ = 2,38 m 
197,93 
' I 








0,7525 443 I I 















/ :.:: \\I II 
}.. 111 i 
/. 160 9 - 0.!!13m 
197.9;\ 
mcncntukan morncn rnassa inersia 
monh.:ll l ll<t~>ll in..:rsi;1 ) ang scjajar clengan sumbu y dapat dilihat pacla tabcl diatas, 
yaitu 
' <PY = 40,99 1111 ~ec· 
1nomcn inNsia yang sejajar stunbu y danmclalui landasan adalal1 
<j)(;}' • <PY .,. ms2 ,dimana s= z + 0, I 
= 40,99 20,2 (0,813 ~ 0,1) 
= 57,82 t m sec2 
= 57820 kg m sec2 
sehingga dikctahui nilai <poy, <pxy, (j)XZ 
I 
maka, nilai wnx, wny, ro112, ro!l)(y, ronxz, ronyz dapat diketahui 
dimana total massa adalah 13300 + 480 - 13780 kg 
ronx = v ~ 
Ill 
UlllX = 205 1,6 radldet 
wny = -J r,y, 
Ill 




• (•Ill/. 0 
( f.,.\ 
) Ill 
<•lnx7. - 196.22 rad del 
Kvs2 + Kvz ± ,t ( K\:_ + Kvs2 .,. Kyz) ~ - 4KyKV/ ) 
111 Ill <~ .. y 
wnyz - 196.22 rad d~t 
ronxl -1 ( ~ .,. Kxs1 -'- Kx\· ;t v ( ~ + Kxs2 .._ Kxv ): - 4KxKxy 
2 111 cpxy m <PuY 111 <J)(JY 
WtL'<Y = 200,74 rad/det 
menghnung nilai redaman kntis (terhadap 6 arah gerak) 
Cc- 2m wn 
MenghitLmg nilai redaman (lerhadap 6 arah gerak) 
C = 1:, Cc, dimana C. • 02 
. .
I wn I Cc (kg radldet} I C (kg radldet) 
(1)112 I 1788004,5 357600,9 
(1l11X ' 5688108,4 II 37621,68 
Olll)' 5688 I 08,4 I 13762 1,68 
(J)IlXZ 5407823.2 I 08 1564,64 
(!)11)7. 5407823,2 1081564,64 






~ v I ~ (J:i•d -
K 
• 
S.:hingga <.iid<lpatJ..an bcSJmya masing masing amplitudo sebagai bcrikut: 
l\0 I Rcdaman (kg rad/det) , Amphtudo (m) 
357600,9 0.000217 
2 1137621.68 10.000118 
3 II 7 I' 3 62 68 0 000 8 I , I I 
14 1081564,64 i 0,0000557 
,_____ 
5 1081564,64 1 o,oooo557 
6 1106478,88 1 o.ooooo563 
Mcnghitung transmisibi1itas chock fast 
(!)0 
TR -~====~====~­~ ( I - ( !!L )2) 2 + ( 2C !!L i 
(l)n ron 
no (!)11 redaman 
1 64,88 357600,9 
2 206,39 113762 1,68 
~3 206,39 1137621 ,68 
4 196,22 1081564,64 
5 196,22 1081564,64 














'Yknghnung ga~a tran-;mi" 
• ' e 1.1 R I II{ ' 
B.:,;unya ga~a tra1l\mi'' ga) a .:bua" p.tda pondasi ada1ah 
1 no Anth !!a~ a li<t\ a .:!..~ua" TR • FTR 
1 1 1 VcnJcal( l ) 6991,11~ I 1,876 13115.33 
1 llon/ontal ( ..: ) 6991.11~ I 1,05-1 7368,6~ 
:; llonzomal ( ) ) 6991,11~ 1 1,054 7368,63 
I Rocl,ing ( 'l ) 6991,11-1 1.06 1 7-H 7.5-2 
15 f Rocking ( y7 ) 699 1 ,11~ 1 I ,061 7417,572 
' 6 Rockinl:\ ( "~ ) 699 1,11-1 1,0577 7394.5 
mengil illiJlg f;ckucnsi natural dari pondasi 
Menentukan factor kckakuan baja( unn1k ;1rah vertical z, arah horizontal x, arah 
horizontal y, untuk gerak rocking arah xz, yz, xy) 
SehiJ1gga, dikctahui nila i Kx,Ky,Kz,Kxz,Kyz,Kxy 
Untuk arah vcnical (z) 
Kz • ~ ,dimana 13 baja = 4,8 . 1010 
I 
Kz ~ 4,810 111 {4,8 4)/ 1,225 
Kz • 741011 Nlm 
' 
Untuk arah hon.:omal (y) 
Ky - G A .dimana G baja = 1,84 . I 010 
I 
Ky - 1,84 1010 19,2 / 1,225 
Ky = 2.9 I 011 N/m 
Untuk arah hori1ontal (x) 
Kx Q.1l ,dimana G baja - 1,84 . 1010 
I 
Kx ~ 1,84 1010 19,2/ 1,225 
Kx -2.91011 N/m 
Untuk gcrak rocking (pada arah xz,rz, dan xy) 
Kxy = lx Kz ,dimana lx = LB 11 2 





Kw - 17 K" 
' 
.dunana IL 
Kxr - (36.86 t 25.6) 2.9 1011 
Kx;· - 1,81 lOP N.m 
' 
- 13L'i 12 
~ .~6.86 
~ ~6,86.,. 25,6 
menenlukan frcl-ucnsi narura1 pondasi 
dunana, tow1massa = bcrat mesin + berat chockfast 1 berat pondasi 
tota1t:lassa - 13300 + 480 + 184600 = 198380 kg 
maka, nilai WI1X, couy, conz. wnxy, ronxz, conyz ada1ah 
(1)11)( - .,! K;s 
m 
(!)II)( ~ 1209,1 radldct 
<~ny ~ "~ m 
(•>n) 1209,1 radldet 
(~Ill \'Ki"" 
Ill 
<~nz - 1931,4 radldet 
(1)11XZ2 = l ( ~ 
2 m 
w 11XZ - 181 98,9 radldet 
I 
± ,1 ( Kx + Kxs" - Kxz 1 ' - 41-:x.K' 
m n rr v 
' t·Ul\ .:~ "r~"~/ I I( I ...... 
' Ill I 1\) .. "\.\ 
l•/11} l ,-0~9.-1 rad <kt 
' 1 ( "\ -~ l(w (•Ill\}. "''~ 
' Ill lp\~ 
<·mxy - 17692.9 radldet 
menghitung mlai redaman kritis (terhadap 6 arah gerak) 
Cc 2 m <•>n 
Menghitung nilai redaman (tcrhadap 6 arah gerak) 
C ; (, Cc, dimana ~ • 0,2 
(J)I\ I Cc (kg rad/dct) C (kg rad/det) 
(J)OZ 7,663 . 10~ 4,598 . lO, 
(J)JL'( 4,797 . 10" ~78 . 10, 
- g- -
(l)IW 4,797 . 10 2,878 .!ifS 
U)OXZ 7,22 . 10 4,33 . \06 
(J)IIVZ 
1 6,757 . IQv 4,054 10° 
(J)llXV I 7,02 . 10 4,212 . 10° 
Menghitung amplnudo gctaran mesin (terhadap 6 arah gerak) 
A - F 
K v I - (.si\!J 
K 




Sdungt,:a d1dapa1kan hc,arny" masmg masing amphludo sebagai berikut 
• 
. 
1\rnh t:aya R~dmnan (kg rad ldcl ) 1 Ampluudo ( 111) 
-- - I 2,119 . 10'' Vh\lcal\7) 1.598. 10 
HonLonlal ( ' ) 2.878 10' 1 :;,m. 10"' 
I ~--
1 Hori..:on1al (y) 2,87S 10 3,-13 .. 10 
I Rockmg ( \£) 4,3~ 10. 5,3-11 10' 
L.:..:. 
I -1,054lo ' I Rockmg (y7) I ),835 1 o· · 
I Rocking (xy) I 4,2 12 10' 5,534 1C- ,. 
Mcnghnung transmisib•lilas pondasi 
1011 
(1)1\ (l)fl 





I 78 I ·l :>9b II l,v005,.5 
2 4,82 1 '} 'H8 I "' ' ll0 152 
~ 
3 4.82 : } !i 78 G I lJOI 5:: 
4 I 29.76 I 33 J()0 1,0000067(' 
5 29,76 1 4,054 _ I v 1,00000765 
Lj 6:---l-:-1 ,8~6:----- 4,212 . 101;- [ 1,00000709 
Menghitung gaya transmisi 
Struktur kapa1 akan m•' •1• n. lr • 1 1 <_{d ,iu<l!l' s ('1 ,. k e struktu secar • 
simultan sela•na mesin ' " 
FTR = F TR 
I 'I , 
< 
,t\r:lh t!:l\"~ II.Hl'\JHi'\1 
T 






" • ~-.~ .:h'''"''''' 
\' ~rt•c.tl l 1 ) 1.~ 1 15}.~ 1.(){10595 I~ 12.\133 
) 1-lc>IILOIItal ( ' ) -Jhl\.h~ I,Oo'i52 n i 9.83 
-
3 llon£vlllal 1 y I - .~ o~L6J 1,00152 7379.8'3 
4 Rock HI!,! ( " 1 7~P572 
I 1.00000675 7.11 - .621 
~ 
5 Rock in!! ( ~ 1 ) 7-11 7,572 1.00000675 7-117.622 
6 Rocklll" ( " ) I " . /.W-1,5 1.00000709 739-1,552 
\Jmuk mcnghillmg bcsan•) a mnplnudo pada mangan penumpang maka perlu diketahut 
kekakuan dari konstruksi ) ung bcrupa plat dan beam sena gading gading yang d1pakai 
sebagai acuan tuttuk mcncmukan besamya amplitudonya, selain itu massa dari konsn<tksi 
juga dlbutuhkantlntuk menentukan besamya frekuensi natural konstruksi. 
Data untuk plat pada gading nomor 8 sampai 6 1 (tcmpat ruang penumpang} didapatkan 
G ~ 9,8 m/sec2 
y ~ bcratjenis ~ 7,75. 10' kg.fln-' 
h = teba l plat = 0,008 m 
a = panjang pl at ~ 5,4 m 
b - Iebar plat - 15,2 111 
E "" modulus elastisitas ~ 4,8. I Ow N/m1 
11 ~ poison rasio = 0,3 • 
menghitung kekakuan plat (sekat kamar mesin~ 
K ~ ,dimana E baja - 4,8. 101 
a 
K, 4.8 1010 (0,008 15.2) / 5,4 
K - 1.08 109 Nlm 
menglutung kekakuan double bonom 
K - 2 ~ ,d1mana t oaJa - 4,8 I 010 
a 
K '"' 2 4,8 10111 (0,008 15,2) I 5,4 
K 2,16 109 N/m 
meng.hittutg kekakuan pial (lambung samping ka~al) 
K ~ 2 f..A ,dimana E baja = 4,8 . 10 ° 
a 
K ' 2 4,8 101: (0,008 0,8) 15,4 
K - 1,1 38 1 0 N/m 
mcn!!hllung ·l....:l..akt:an t:•rd.:r n;.:manJan;: 
K l: A .dimana F. llaJa Vl 
\ . . 
1 o'" 
..K 1.8 101" (0.015 0,8) 1 5,4 
K - 1.06 7 I 0' Nlm 
Jumlah girder 16,jadi 
K - 4 1,067 10° 
K - 4,267 I 0~ 1'\/m 
jad1 kckaJ..u:m total a,lalah pcnjumhthan antar<l kcl..i!kuan plat dan kckal..uan girder 
Ktotal 2,16 IO'J + 1.138 1 0~ ~ 4,267 10' 
K rotal 2,7 109 N/m 
~ lenghmmg frekuensi naturalnya 
ron • 151 ,4 rad/sec 




TR ~ 1,00018 
Menghitung gaya transmisi 
Stn•ktur kapal akan mengalami transmisi gaya dinamis dari cn~i~c ke s:rul.tur d I 
penumpang secara simultan selama mesin heroperasi 
F TR vertical (z) - Fz TR 
FTRvenical(z)=l3123,133 1,00018 
F TR vertical (z) = 13125,5 N 
F TR horizontal (x) = Fx TR 
F TR horizontal (x) = 7379,83 1,00018 
F TR horizontal (x) = 7381,15 N 
• • 
1' TR lu,ri/Ontnl (\ J I y IR 
I ·1 R hon/onwl 1' l 73i9.S3 1,0001!1 
IRhomontallyl 7~81,151\ 
' .. 
111.2 Ga} a cl.~'""' yn.1g dnnnbull.an propeller (single- screw ~hips} 
Ga}a ~ang dnnnbull-an bcrupa ga}a }ang tcrjadi pada bantalan (bearing force), 
untuk 4 blade propeller gaya hori7onta1 adalah 
Fh - P'11D' I<'+'"' '+' ,~}~ + ('l'u,- '+'Jld )111 
tOO 
Dimana, 
p (densi ty, y/g) 7,908 16 10'3 kglm' 
v (velocities) -2 1,98857 fps 
n (revolut ion per secon) - 3270 rpm = 54,5 rps 
D (propeller blade diameter) 1830 111111 = 72,04 in 
\f' (a force coefficient) 
menentukan nilai 'I' AJ,'i' AS.'i'oJ.'i'os dcngan mcmbaca tabel sebagai berikut 
model 4280 4281 4282 
' parent U·form V·form 
4 bladed propeller 
'!'N ·0.536 .0.775 0.1 
'f'AS .() 065 .01665 .0.0876 
'l'u~ .() 593 .() 27 .0.316 
'+'os .() 593 0093 00412 
dengan diketahui bentuk bclakang kapal adalah U fonm maka, 
'+'" l - -0,775 
'+'AS :.0,1665 
'i'ul - -0,27 
'+'us - 0.093 
ll 'j 
0 
,~lllll!!~a nilm l'h darat di1cntukan 
Fh - r\·nD' 1<'1',, +'I'll~)· I (Y'In ~ Y'u5): ]11: 
100 
l'h - 7,90816 10'' 21.98857 54,5 (72.<l4/ [(-0.775+-0,1665)!+(-0,27 j 0,09.3)~) 11: 
100 
Fh - 16258,6708 lb 
Fh- 72322,15 N 
gaya venikalnya, adalah 
h p~110' [('l' A'· 'f'A<)! + ('l'u:- • 'l'n;)' J"' 
100 
Fv = 7,90816 10·' 21,98857 54,5 (72,04) ) [(-0,775 • -0,1665)1 + (·0,27 · 0,093it: 
Fv = 8894,05 lb 
Fv = 39562,69 N 
100 
Data unruk plat pada gadmg nomor 8 sampai 61 (tempat ruang penumpang) didapatkan 
G ~ 9,8 mlsec~ 
y- beratjeois = 7,75. 10• kglm' ' 
h = tebal plat= 0,008 m 
a = panjang plat = 5,4 m 
b = Iebar plat = 15,2 m 
E = modulus elastisitas • 4,8 . I 010 NJm2 
~~ = pOlSOn rasio = 0,3 
menghnung kekakuan plat (sekat kamar mesin~ 
K = E A ,dimana E baja = 4,8 . 101 
a 
K = 4,8 I 010 (0,008 15.2) I 5,4 
K= 1,08 I0° N/m 
menghitung kekakuan doui.J1e bottom 
K - 2 E A ,dimana E baja = 4,8 . I 010 
a 
K = 2 4,8 I 010 (0.008 15,2) / 5,4 
K = 2,16 IO~ N/m 
menghitung kekakuan plat (lambung samping kapal) 
Ill - 14 
' > ,, 
.dunan.1 I· buja - ~ .s . I o 
a 
I' > I.X 10 1" 10.(1(1); !l ,Xl / 5.~ 
1-- - I.I.'S IP' Nm ( 
mcnghitung 1..~1-akuan g1rdcr memanJang 
K - E A .dimana E baJa = 4,8 . to"' 
a 
K ~ 4.8 10 11' (0,015 
K = 1.067 I O" Nnn 
Jumlah girder -l ,jad1 
K = -1 1,067 10" 
K = 4.267 I 0~ 1\/m 
0,8) I 5,~ 
J3dl kekakuau total adalah pcnJumlahan antara kekakuan plat dan kel..akuan girder 
K total = 2.16 109 - 1.138 10~ T 4.267 10~ 
K total - 2,7 109 1\/m · 
Menghirung fi·ekueosi naturalnya 
ron~ ~ K tot 
m 
ron - 151,4 rad/sec 
Menghitung transmisibilitas gading gading dan plat 




TR - 1,00018 
Mcnghinmg gaya transmisi 
' 
< • 
Gaya transmisi horitontal 
Stmktur kapal akan mengalami transmisi venikal gaya dinamis dari bantalan poros 
propeller ke struktur deck pcnwnpang secara simuhan selama mesin b.:roperasi 
FhTR = Fh TR 
n: -15 
c 1 h · ~ · -·n.:'".l; ~/!:}O IK 




(,a~ a l!"nlhlllisl '.:rtikal 
Slruklllr ~a pal akan mcngalami transm•~• '~n•ka1 gaya dinamis d;u i ba111alan poros 
p1orc1k:r kc sm1k1Ur deck pcnumpang secara sunuhan se1ama mesin beropcra!>i 
FvTR - Fv TR 
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Q. isplacl)ients j 
jmade 
Modeling Mode Load 10. UYU 
IV - I 
IV.1.1 Arah gctar Hor,zontal 
gelol"'lbanq amphludo karena eksitas1 eng1ne 
; P.. •1:1. ·,· . ' 0 ) < . ' . • 
= wA cos ( "~ • 0 ) 




nitai I nila1 w mlai wt 01181 (wt + 0) nilai sin (wt + 0) nilai x 
0 378.684 0 -18.77 -0.32176 -1 .19051E-05 
0.1 378684 37.8684 19.0984 0.32719 1.2106E-05 
0.2 378684 75.7368 56.9668 0.83835 3.1019E-05 
0.3 378 684 113.6052 94.8352 0.99644 3.68683E-05 
0.4 378.684 151.4736 132.7036 0.73487 2.71902E-05 
0.5 378.684 189.342 170.572 0.16381 6.06097E-06 
0.6 378.684 227 2104 208.4404 -0.47624 -1.76209E-05 
0.7 378.684 265.0788 2463088 -0.91572 -3.38816E-05 
0.8 378.684 302.9472 284.1772 -0.96954 -3. 5873E-05 
0.9 378.684 340.8156 322.0456 -0.61503 -2.27561 E-05 
1 378.684 378 684 359.914 -0.0015 -5.55E-08 
1.1 378.684 416.5524 397.7824 0.61266 2.26684E-05 
1.2 378 684 454.4208 435.6508 0.96881 3.5846E-05 
1.3 378684 492.2892 473.5192 0.91692 3.3926E-05 
1.4 378684 530.1576 511 3876 0.47888 1 7~186E-05 
1.5 378 684 568.026 549.256 -0.16084 -5.951 OBE-06 
1.6 378.684 605.8944 587.1244 -0.73284 -2.71151 E-05 
1.7 378.684 643 7628 624.9928 -0.99618 -3.68587E-05 
1.8 378.684 681 6312 662.8612 -0.83998 -3.1 0793E-05 
1.9 378684 719 4996 700.7296 -0.33002 -1.22107€-05 
2 378684 757 368 738.598 0.31892 1 18E-05 
2 1 378.684 7952364 776.4664 0.83356 3.08417E-05 
22 378684 8331048 814.3348 0 99714 3.68942E-05 
23 378.684 8709732 852 2032 0.74076 2.74081E-05 
2.4 378684 908 8416 890 0716 0.17241 6.37917E-06 
25 378684 946 71 92794 -046854 -1 .7336E-05 
2.6 378684 984.5784 9658084 -0.91218 -3.37507E-OS 
27 378684 1022.447 1003.6768 -0.97164 -3.59507E-05 
2.8 378684 1060.315 1041.5452 -0.62189 -2.30099E-05 
2.9 378684 1098.184 1079.4136 -0.01023 -3.7851E-07 


















x = A s•n("t~O) 
< 
x = wA cos( wt + O ) 
x = -w"2A 510 ( wt + 0 ) 
0" -9,09 
A = 0000053 































































































-0.29921 -1 .59E-Ofi 
-0.95056 -5 04E-05 
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0.00006 < 




I 0.00002 r 
t 
I L 0 
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-- Series1 
I : 13 - - Series2 @ 4 
-0.00002 1 





- 0.000037 son (378 6$<:: - ~8 77l 
•2 = 0 0000!>; s.n t~St -:;. 09) • • 
= A· A2• A2A2 • 2A•A2 cos (w1- w2)(01- 02)1 
= (0,000037A2 + 0,000053'2 + (2 • 0,000037 • 0,000053) cos (545 - _378.684)\)AQ 5 
, 
< 
= Ar (sin wH + son w2t) 
= 2Ar cos 0,5 (w1 -w2)1 sin 0.5 (w1 +w2)1 
= 2Ar cos (83.158)1 sin(461 .842)t 
I (166.316)1 cos:166 316)t A resultan (83 158)1 cos (83.158)1 (461 .842)1 sin (461 .842)1 x resultan 
0 0 1 0.00009 0 1 0 0 0 
16 6316 0.95816 8.91E-05 8.3158 0.98948 46.1842 0 72156 0 000127 
33.2632 0.83615 8.64E-OS 16 6316 0 95816 92.3684 0 99914 0000165 
49 8948 0 64419 8.19E-05 24 9474 0.90669 138.5526 0 66193 9.83E-05 
66 5264 0.39832 7 SSE-OS 332632 083615 184.7368 -0 08257 -1 OSE-05 
83 '58 0.11913 6.82E-OS 41 579 0 748()4! 230.921 -0.77627 -7 92E-OS 
99 7896 -0.17003 S.93E-05 49.8948 0.64419 277.1052 -0.99232 -7.58E-OS 
116.4212 -0.44496 4.93E-05 58 2106 0 52679 323.2894 -0.59777 -3 11E-OS 
133.0526 -0.68267 3.87E-05 66.5264 0.39832 369.4736 0.16459 S.OBE-06 
149.6844 -0.86325 2.81E-05 74.8422 0.26147 415.6578 0.82568 1.22E-05 
1 166.316 -0.97161 1.92E-05 83.158 0.11913 461.842 0.97871 4.47E-06 
182.9476 -0.99762 1.63E-05 91.4738 -0.02571 508.0262 0.52953 -4.44E-07 
199.5792 -0.94217 2.2E-05 99.7896 -0.17003 554.2104 -0.24548 1.83E-06 
216 2108 -0.80684 3.18E-05 108 105 -0.31076 600.3946 -0.86944 1 72E-05 
232.8424 -0.604 4.25E-OS 116 421 -0.44496 646.5788 -0.95842 3.63E-OS 
249.474 -0.35063 5.29E-05 124 737 -0 56981 692.763 -0.45767 2 76E-05 
2661056 -0 06791 6.2SE-OS 133 053 -0.68267 738.9472 0.32469 -2.77E-05 
282 7372 0.22047 7.1E-05 141.369 -078117 785.131jl 0.90727 -0.000101 
2993688 0.49042 7.81E-05 149.684 -0.86325 831.3156 0 93159 -0 000126 
316.0004 0.71934 8.37E-05 158 -0.92718 877.4998 038268 -594E-OS 
332.632 0.88807 8.75E-05 166.316 -0.97161 923.684 -0.40169 6.83E-OS 
349,2636 0.98249 8.96E-OS 174.632 -0.99561 969.8682 -0 93891 0.000168 
3658952 0.99471 8.99E-05 182.948 -0 99867 1016.052 -0 89839 0.000161 
382.5268 0.92371 8.83E-05 191.263 -0.98072 1062.237 -0.30508 5.29E-05 
2.4 399.1584 0.7754 8.5E-05 199.579 -0.94217 1108.421 0.47594 ·7.62E-05 
2.5 415.79 0.58222 7 99E-05 207.895 -0.8838 1154.605 0.96411 .a.62E-05 
2.6 432.4216 0.30201 7.32E-05 216.211 -0.80684 1200.789 0.85905 -8.62E-05 
27 449.0532 0.01652 6.51E-05 224.527 -0.71292 1246.973 0.2254 -2.09E-OS 
28 465 6848 -027034 5.58E-OS 232.842 -0.60409 1293.158 -0 54694 9.06E-06 
2.9 482.3164 -0.53459 4.56E-OS 241 158 -0.48239 1339.342 -0.98274 912E-06 
3 498.948 -0.75411 3.49E-05 249.474 -0 35063 1385.526 -0 81385 3 53E-06 
3.1 5~5.5796 -0 91053 5.79E-05 257.79 -0211498 1431.71 -0.1441 3 53E-06 
32 532 2112 -09907 6.2SE-OS 266106 -0.0679 1477.894 06142 -522E-06 
33 5488428 -0 98811 6.69E-05 274 421 0.01709 1524.079 099484 1.03E-OS 
3.4 565 4744 -090277 7.1E-05 282 737 0.2204 1570.263 076308 0.00003 
3.5 582106 -0.7419 7.47E-05 291 .053 0.35923 1616 447 0 06197 3.33E-06 
~.6 598.7376 -0.51895 7.81E-OS 299.369 0.49042 1662.631 -0 67727 -5. 19E-OS 
3.7 615.3692 -0.25258 8.11E-05 307.685 0.611314 1708.815 -0.99978 -0 00013 
3.8 632 0008 0.0349 8.37E-05 316 0.71934 1755 -0.70711 -8.51E-OS 
3.9 648.6324 0.31949 858E-05 324.316 0.81224 1801 .184 0.02891 4.03E·06 
4 665.264 0.57734 8.7SE-05 332.632 0.88807 1847.368 0.73571 0 000114 
1\/ ~ 
0 ' '· 
Grallk tnkrfcrcnsi dua gclombang fimplitudo karcna cksitasi engine dan eksitasi propeller 
x resullan 
0.0002 
0.00015 ~ ~ 
ll, r 0.0001 T 
0.00005 "' I 
0 j, A,/ + ;-~,.._ 
-0.00005 ~0 .J ~ f ~ i /4 
-0.0001 \ 1 
-0.00015 
C.w = I w 1 • wz l 
L\w = 83.58 radldet 
(I) = 2ltf 
f- 13,24 Hz 
A,llll, = 0,000168 m 
6 
r-
• x resultan I 
I 
IV - 7 
1 2 Arah getar vP.rt•kal 
' < .· . 
gelombang ampll!udo karena ekstlast engtne 
: A Sin ( wt + 0 ) 
: wA cos ( wt + 0 ) 
= -w"2A stn ( wt + 0 ) 
cw 
k- m w"2 
: -18,77 
A= 0 000019 
mlai t n1lai w ntlat WI nilai (wt -1 0) ntlai stn (wt + 0) nil at X 
0 378 684 0 -18 77 -0 32176 -6.11E-06 
0.1 378 684 37.8684 19 0984 0 32719 6.22E-06 
0.2 378 6C4 i5.7368 50.9668 0.83835 1.59E-05 
0.3 378.684 113.605?. 94.8352 0.99644 1.89E-05 
0.4 378.684 151.4736 132.7036 0.73487 1.4E-05 
0.5 378 684 189 342 170.572 0.16381 3.11E-06 
0.6 378684 227.2104 208.4404 0.47624 -9.05E-OO 
0.7 378.684 265.0788 246 308A -0.91572 -1 74E-05 
0.8 378684 302.9472 284 1772 ..() 96954 I 841:;..05 
0.9 378.684 340 8150 322 0450 -0.61503 1 17E-05 
1 378684 378684 359 91 4 :1 001: -285E-08 
1.1 378684 416 5524 397 '824 612ff: 1 16E.J)S 
1.2 378684 454 4208 435<:3508 J 96881 1.84E-05 
1.3 378.684 492 2892 473 5192 0.91692 '74E-05 
1.4 378684 5301576 511 3876 0.47888 9.1 E-06 
15 378684 568026 549250 -0 16084 -306!:-06 
1.6 378.684 6058944 587 1244 -0 73284 -1.39E-05 
1.7 378684 643 7628 624.9928 0 99618 -• 89E-05 
18 378684 681 6312 662.8612 -0 83S.JS 1.6E-05 
1.9 378684 719 4996 700.7296 ..() 33002 .S 27E-06 
2 378.684 757 368 738598 031892 6.0SE-06 
2.1 378.684 795 2364 7764664 0.83.J56 58E-f5 
22 378.684 833.1048 814 3348 0 9971 4 a.oe.os 
2.3 378.684 870.9732 852 2032 0.74076 1 41E-05 
24 378684 9Qlj,8416 890.0716 0 17741 328E-06 
2.5 378 664 '346 71 927.94 q;-1' 
26 378.684 984.5784 ')65 8084 -~r -O:o 
2.7 378.684 1022 447 1003 676U ~-!'..0') 
2.8 378.684 1060 315 1041 54~ 
2.9 378.684 1098 184 1079 1116 -0 <.;10- L!4E-07 
3 378 684 1136 052 11 17 282 Q A(lC- ~ 1r-E_oc: 
V - 8 
c:---~Jr .. ·r t ~ ... t r i1•uc t. 1,.. •, ~ • 
. -· 
''I (. • : <• 
0.000025 
0 .00002 
:\ A 0 000015 I\ 0.00001 • 
• I 
0 000005 





IV · 9 
... 
0 000023 
niiOI w n!lai wt nilai (wt + 0) n;la; s;n (wt + 0) nilai x 
545 0 -9 .09 
-0.15798 -3 63354E-06 
545 545 45 41 071214 1.63792E-05 
545 109 99.91 098507 2.26566E-05 
545 163.5 154.41 0 43192 9.93416E-06 
545 218 208.91 -0.48343 -1.11189E-05 
5<:5 2725 253.41 -0 99339 -2.2848E-OS 
545 327 317.91 -067029 -1.54167E-05 
545 381 5 372 41 0.2149 4.9427E-06 
545 436 426.91 0.91988 2. 11 572E-05 
545 490.5 481.41 0.85345 1 96294E-05 
545 545 535 91 0.07132 1.64036E-06 
545 5995 590.41 ·0.77062 -177243E-05 
545 654 644.91 
-0.96633 -2.22256E-05 
545 708.5 699.41 
-0.35167 -8.08841 E-06 ~ 
545 763 753.91 0.55788 1.28312E-05 
545 817.5 aaa 41 0 99961 22991 E-05 
545 872 862 91 060306 1 38704E-05 
545 9265 917 41 
-0 29921 
-6 88183E-06 
545 981 971 91 
-0.95056 -2.18629E-05 
0.00~03 
0.00002 if\ [\ A 0.00001 
0 J / - 1 --series1 ] 
-O.OOQ01 O o.sf 1\ * 1.5 2 i 
-0.00('02 J + I ~ 
-0.00003 
__ j 
oua ge ombang amphtudo karena eksitast engtne dan karena eksttasi propelf< 
.. 
1 gra'ik. qelombang amplituda karena eksttasi engtne 
2 graftk ge.ombang amplitvdo k<l; ena eksitast propeller 
inlerferenso 
) OCI00:!3 son (378,6841- 18,77) 
nM"Hl son (5451 - 9,09) 
= (A1'2+ /<2'2 + 2A1A2 cos (w1- w2)t)'0.5 
= (0 000023'2 .. 0,000019'2 .. (2. 0,000023. 0,000019) cos (545 - 378,684)1)'0,5 
= Ar (sin w1t +sin w2t) 
= 2Ar cos 0,5 (w1-w2)t sin 0.5 (w1 +w2)t 
= 2Ar cos (83.158)1 sin(461.842)t 
.. 
66.316)1 cos(166 316)1 A resui tan (83.158)1 cos (83 158)1 (461.842)1 sin (461.842)1 x resultan 
0 1 0.000113 0 1 0 0 0 
16.6316 0.95816 0.00:)113 8.3158 098948 46.1842 0.72156 5 89E-05 
33.2632 083615 0 000'1 16 6316 0.95816 92.3684 0.99914 6.89E-05 
498948 0.64419 0.000107 24 9474 0.90669 138.5526 0.66193 3 89E-05 
0.39832 o.ooo:c2 33.2632 0.83615 184.7368 
-0.08257 -1.41E-05 
0 11913 9.68E-05 41.579 0 74804 230.921 
-0.77627 -0.000059 
-0.17003 9.07E-05 49.8948 0.64419 277.1052 
-0.99232 
-0.00006 
-0.44496 8.46E-05 58.2106 0.52679 323.2894 
-0.59777 -5.331:-05 
-0 68267 7.89E-05 66.5264 0.39832 369.4736 0.16459 1.03E-05 
·0.86325 7.43E-05 74.8422 0.26147 415.6578 0.82568 3.21E-05 
-0.97161 7.13E-05 83.158 0.11913 461.842 0.97871 1.66E-05 
-0.99762 7.06E-05 91.4738 
-0.02571 508.0262 0.52953 -1.92E-06 
-0.94217 7 21E-05 99.7896 
-0.17003 554.2104 
-0 24548 6 02E-06 
-0.80684 7.57E-05 108.105 ·0 31076 600.3946 
-0.86944 4 09E-05 
-0.604 8 08E..05 116 421 
-0 44496 646.5788 -0.95842 6.89E-05 
-035063 8 67E-v5 124 737 
-0 56981 692.763 
-0.45767 4 52E-05 
-0 06791 9.29E-05 133053 
-0.68267 738.9472 0.32469 -4 12E-05 
022047 9 SBE-05 141 369 
-0.78117 785.1314 0.90727 -0.000046 
0.49042 0.000104 149.684 
-0.86325 831.3156 0.93159 0.000009 
0.71934 0.000108 158 
-0.92718 877.4998 0.38268 5.89E-05 
0 88807 0.000, 11 166 316 
-0.97161 923.684 
-0.40169 6.89E-05 
0 98249 0.0001·13 174 632 
-0.99561 969.8682 -0.93891 3.89E-05 
0.99471 0.000113 182.948 
-0.99867 1016.052 
-0.89839 -1.41 E-05 
0.92371 0 000112 191 263 
-0.98072 1062.237 
-0.30508 -0.000056 
0.7754 0000109 199.579 
-0.94217 1108.421 0.47594 -0.000063 
0 56222 0.000105 207.895 -0 8838 1154.605 0.96411 -5.33E-05 
0.30:>01 0.0001 216 211 
·0.80684 1200.789 0.85905 1.03E-05 
0.01652 9.47E-05 224.527 
·0.71292 1246.973 0.2254 3.21E-05 
-0 27034 8.85E-C5 232.842 
-0.60409 1293.158 
-0.54694 1.66E-05 
-0 53459 8 25E-05 241.158 
-0.48239 1339.342 
-0.98274 -1.92E-06 
-0 75411 7.7iE-C5 2-<:9 474 
-0.35063 1385.526 
-0.81385 6.02E-06 
-0 91053 7.3E-05 257.79 
-0.211498 1431.71 
-0.1441 4 09E-05 
-0 9907 7.08E-05 266106 
-00679 1477.894 0.6142 6.89E-05 
-0.98811 7 09E-05 274 421 007709 1524 079 0.99484 4.52E-05 
-0 90277 7.32E-G5 282737 0.2204 1570.263 0.76308 
-4.12E-05 
• 
rafik uncrfcrensi dua gelombang amphtudo karena eksitast engine dan eKstt 1 prooeller 
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'•iodeliny t.lode Load 10 Ll'rU ln~Hn 
1\ I • 4 
\rah gctar horizomal 
J~erh ittmgan yang seperti dia1as diperolch gelombang interfercnsi seb· gai benkut· 
m:erf~rcnsi dua gclombang ampl itudo karcna cksitasi engine dan eksllasi propeller 
1111k 50.1tuttul- arah getar horizontal 
,.r, - <·>·I 
- tn.5l\ rad•dct 
13.' Il l; 
0,000~05 Ill 
\rah gctar 'crukal 
m:~rkrcnst dua gclombang amphtudo karena eksitasi engine dan eksitasi propeller 
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ru•<"'," gelombang an;plitudo pada titik sebagai berikut 
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Gratii.. imerferens• dua gelombang amplituda karena eksirasi engine dan eksitasi propeller 
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·0.0001 
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(.!) ;;; 2~f 
f = I :1.2~ liz 
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Gratik intcrfercnsi dua gelombang amplimdo karena eksitasi engine dan eksitasi propeller 
Pad.tlltik 510 untuk arah getar \'Crti;al 
c 00015 
0 ()001 "' 
. ,. 
000005 
I " 0 
...,, 
-~ 00005 ° 
..lc~ I <·> • c·>, I 
~c~ 83.51\ rnd.dcl 
<·J = ~~r 
f - 1.>.2~ HL 
• 
A, .... ,= 0.0001 ~.<8 m 
--senesl 
5 
IV · 17 
gelombang amplirudo pada titik sebagai beriku1 
-· .. 
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.:111 
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--~H t2 ~u I h j:;:~ ' Lb dt: uh ~ 
1.;hle>; 
I :·:.::B.~;(j~<:.J ],oads 
!':upp.:.rt.:. I flaactions 
Q isplctment~' 
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IV -18 
\rah !!~tar honzontal 
Nn"·"' po:dnlllll!!~" ~ ang .epcni dtala, dtperoleh gelotnbang mterferensi sebaga1 heriku 
r k tt1tctlcrctht Jua gelombang amplnudo karena cksuast en&ine dan eksitasi propeller 
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k mtcrtl:rcn,;t Jua gelombang amphtudo karcna cksilast en!,~ne dan eksitasi propeller 
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l<·lt· •·1: I 
~~~ }l\ rad d~l 
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O.(l{t!J 115 m 
-+-Series1 
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gelombang amplitude pada titlk sebagai benkul 
/ 
< ...: · '!Ht?J 
Q ~' jlO:UYU 
-IDI xl ,......., 
--------------------~ ·~:: pemodelandeck- Node . 
Node J 
Node: 133 X y z 
16.000 5.000 0.000 
Tables 






Name jandik 'jmad----:-e--- lmade 
n .. tP. I07·Dec·OO 
Color: Structure Only Modeling Mode Load 10 : UYU lnnut Un 
IV -20 
I\' 5.1 Ar~h g~tar honzontal 
l> .. ngan JX:rlutuug<lll yaug scpcn1 dtatll> dtpcroleh gelombang mterfcrenst sebaga• l>enkut: 
Gt aiik
0
intcrt"..·rcn,i dua gelombang amplitudo karcna ek~itasi engine dan eksnast propeller 
!'ada riuk I :<J untuk arah gcrar honzontal 
0 00015 
~ 
oooo· • r, ~ .. . .. c.oooo; 
•, , . 1~r 0 • ~- .;, ' .. -~ 
·C C0005 ° • 2 3 A 
~ ~· ·0 000' 
I o . <·>: 
K~.:o.~ raJ Jet 
~:rf 
1.'.2~ l ,, 
, , . - O.M01.18 tn 
5.~ J\rat g~itu \crukal 
.. 
• Serie.!.!_ l 
5 
mrertcr.:n;t dua gclombang amphtudo karena el.sitasi engine dan cksitast propeller 





·0 00005 ° 
00001 






IV· 2 1 
• 
gelomcang ke!a,ua~ (Anal,sa peak ve10Clty) pada t1llk 341 
= 2Ar cos (83 158)1 sln(461 .842)1 
= 0,000336 cos (83158)1 sin(461.842)t 
' = kelajuan = tururan panama dan x resultan 
=U'V•UV' 
cos (63, 158)1 
cos (83 ,158;1) + 0,000336 (-83,158 sin (83,158)1) 
Sin (83, 156)1 
(46 1 842)1 
(G?1 ,84211 
... 
• -0 022794 s., (83. 158)1 s1n (461 ,842)1 + 0.000336 cos (83, 158)1 cos (461 ,642)1 
1581 Slr.(83158i t G61,842t Sln(461.642)t cos(83,158)1 cos(461,642)1 xresullan' 
0 0 0 1 1 000036 
0 99287 461.842 0.978 01 19 -0.205 0.002205 
0 2364 923 661\ -0.401 ·0.971 -0.921 0.000106 
-0'.936 1385 53 -0 813 -0 351 0573 0.001662 
·0 459 1647.37 0.735 0.862 0.681 -0.000553 
0.826 2309 21 0 511 0.573 ·0 857 0 000785 
0656 2771 OS -0945 -0743 -0.325 -0.001326 
582 11 -0671 3232.89 -0.123 -0 731 0.991 -7 27E-05 
66526 -0.816 3694 74 0996 0 .573 -0.069 -0.001867 
74842 0475 4156 58 -0285 0862 -0.961 -0.000614 
831 58 0929 4618.42 -0.879 -0.358 0.469 -0.001922 
914 74 -0.254 5080 26 0 646 -0.971 0.766 -0.000642 
997 9 -0.991 5542 1 0614 0.121 -0.788 ·0.001421 
1081.1 0.019 6003.95 -0.891 0.999 -0.453 -0.000202 
1164.2 0.994 6465 79 -0258 0.104 0.965 ·0.000548 
1247 4 0 2 18 6927 63 0.998 -0 974 0.052 0.000478 
13305 -0.942 7369.47 ..() 156 -0.342 -0.987 0.000456 
1ol13 7 .{;443 7851 31 ..() 933 0891 0.358 0.001057 
14968 0.836 8313 16 0544 0559 0.838 0 001205 
1580 0642 8775 0.707 -0766 -0.707 0.00123 
1663 2 ·0.684 9236.84 -0.829 ..().731 -0.559 0.00144 
1746 3 ·0.805 9698 68 -0.374 0.587 0.927 0.000882 
1829.5 0.492 10160 5 0.984 0.874 0.173 0.001158 
1912 6 0.923 10622.4 ·0.034 -0.374 -0.999 6.3E·05 
1995.8 -0.272 11084 2 ..() 971 -0.965 0.241 0.000518 
2079 -0 987_ 11546 1 0.<:38 0.156 0.898 -0 000935 
2162, 0036 12007.9 0.798 0999 -0.601 -0.000151 
22453 0 0996 12469 7 -0754 0087 -0.656 -0 001732 
23284 0201 12931 6 ..() 484 -0.978 0 874 -0.000529 
24 ~ 1 6 -0254 13393 4 0646 ..() 971 0.766 -0.000642 
2494 7 -0 991 13855 3 06'14 0 121 -0.788 -0 001421 
IV - 22 
9 0019 '4317 1 -0.891 0 999 -0.453 -0 OM202 
1 :s~ 14778 9 -0.258 0104 0.965 -O.OC 48 
2 0218 15240.8 0 998 -0.974 0052 O.vt- ' '78 
-0 942 15702 6 -0. ~56 
-0 342 -0.987 O.C 56 
-0 443 16~64 .5 -0933 0.891 0.358 O.OC'C57 
0 836 15626 3 0.544 0 559 0.838 0.001 205 
0 642 17088 2 0 707 
-0 766 -0 707 0 00123 
-068L 7550 -0 829 
-0 731 -0.559 0.00144 
-0805 1801 1 8 
-0 374 0587 0927 0 .000882 
:; ~ ~f,2 '8473 7 0 984 0 874 0173 0 OO'o1 SS. 
5 0923 ' 8935 5 -0034 -0 374 -0999 6 3E-05 
5 -:) 272 • 9397 4 -0 971 
-0 965 0.241 0.000518 
8 -0 !;<87 '9859? 0 -<38 0 156 0 898 -0.000935 
: C36 20321 0 798 0.999 -0.601 -0 000151 
0996 20782 9 -0 754 0087 -0.656 -0 001732 
00~3 - Senes1 
0 002 













ANALISA TlN(iKAf (II T,\RAN SISTEM 
~~tcl ;~h dKbpatl.an nilai ;nuphtudo rcsuhan dan i nt~rfcrcnsi dua gclombang 
amplitndo karcn<t cl,,,na;, <!11!,"".: dan eksll<l>l propdlcr Maka mlai terscbut <hbamlingl.an 
dcngan pcfl.yaratan 'an!,\ ada pada standard ISO, standard Lo)d rc~i>tcr, dan data 
pcngukuran getaran yang telah dilakukan 
V.l Standard ISO 
Terdapat batasan besarnya getaran yang apabila dilampaui, orang yang tcrkcna gctaran 
tersebut secara l.onunyu, akan mengalami kelclahan (fatique) sehingga,untul. a"ak kapal 
akan bcrpengaruh pada produktivitas keljanya 
ISO ~nengeluarkan standard yang berkaitan dengan ken)atnanan penumpang dan anak 
buah kapal 
Dia~,o:am ISO (terlampir) rncmberikan hubungan ant3ra frekuensi dan besumya arnplitudo 
getaran yang didijinkan untuk lama exposure 8 jam, masing masing untuk geraran 
vertical dan horiLomal. 
Dengan perhttungan dtdapatkan data tmruk titik 341 sebagai berikut! ' 
frekuensi 13,24 l-Iz 
exposure 8 Jam 
getaran hori7.ontal 
dengan data mla1 tersebut, ditarik garis mernotong sumbu y uotuk menemukan mlai 
amplirudo maksimumnya yang diijinkan yauu sebesar 0,32 nun 
angka 0,32 mm m 1111 adalah besamya ampht\ldo getaran tertingw \·1 ., dtr-:r">o1t'tkon 
agar awak kapal tidak mengalami kelelahan apabila terkena getaran tcr;ebul ~cl,una 8 jam 
terus mencrus 
v- 1 
d;uo t>.:• hoooooo;!an yang dolaku~;on tlol>.:l'lllch ml.u aonplnudonya adalalo 0.16!1 mon 
dcn~an demilaan amplnudo) tlll!! h!tJ:tdl 1cr~cbu1 tna~ih memenulu batch tole ran'' 
'""'daro.liSODan perhitungan data dodapatbn mlao scbagai lxnkut 
1 k ug,m p~rh onongan dodapatkan dJiil u11111~ 1111~ :1~ I s~bagai bcnkut: 
l'rckuensi I ,.2~ Ht 
Cl\f)O>UfC 8 jam 
g~oaran vertikal 
J~ngan data rnlai t~r~cbul. dioarit.. garis memolong sumboo y untuk mcnconukan nilai 
amplitudo maksimumnya yang duJmkan) anu sebesar OJ 3 mm 
angka 0,13 mm in im adalah bcsamya amphrudo getaran tertingg~ yang dopcrbolchkan 
agar 3\\ak kapaltodak mengalamo kelelahan apabola terkena getaran tersebut selama 8 jam 
terus menerus 
dari pcrhiHongan yang dilakukan diperoleh nilai amplitudonya adalah 0.108 mm 
dcngan dcmikian amplitudo yang terjadi tersebut masih onemenuhi batas tolcranso 
standard 
Dcngan perhitungan didapatkan data untuk mik 503sebagai benkut, 
frekuensi = 13.24 H.l 
exposure 8 jam 
getaran bonzoma I 
dcngan data nilai tersebnt, dotarik garis memotong sumbu ) otctuk menemukan uila1 
amplinodo maksimumnya yang diijinkan yaitu sebcsar 0,32 mm 
angka 0,32 mm in ini adalah besamya amplitudo getaran tertin;•l'i vn~e diperbolehl(•n 
agar awak kapal tidak mengalam1 kelelahan apabila terkeo. <>et .m . l:Juo' J 
Ienos menerus 
dari perhitnngan yang dilakukan doperoleh nilat amplitudoo y • t .Ia < ntm 
2 
tkn~·m d~m•l...•~m amphtudo ~ .mg h:qad1 tcr ... ..:hut m .. 1'\lh llh.:mc.:nulu hala="" aoh:r:llhl 
'tandard 1\( 1 
llen~alllh:rlu\llll!!"" dt,lapatl.:m d,H.Iillltul. t111l. <;l) ,h~hagat h~nl.ut 
l't ekucn>t - 1.; . :~ Ht 
;,: -..; posurc fi JiliH 
~;tcwrnn ' ertiktll 
d~ngan data mlat t~rs~but. dnaril. g<trt> mcmotong ;;umbu y untuk men~mukan mini 
amphtudo maksnnumn~ a ~an!! ditJml.an yattu scbC>M 0,13 mm 
angka 0,13 mm im adalah besam~a itmpluudo gctaran teningg• yang dtperbolehkan agar 
a"ak l.apaltidak mengalami kelelahan apabtla terkcna getaran tersebut sclama 8 J31ll 
tcms menerus 
dan pcrhitungan yang dtlakukan diperolch nilat amplitudonya adalah 0.105 mm 
dengan demikian amphtudo yang tct:j ad• tcrsebut masih memell\~U batas toleram;i 
.tandard ISO 
D~ng<lll pcrhitungan dtdapatl.an data untuk titik 51 Osebagat bcnKut 
frekuensi ; 13.2-1 H~ 
c'posure 8 Jam 
gctaran horizontal 
' 
dengan data nilai tersebut, ditarik gam, mcmotong snmbu y untuk menemul.aHml.u 
amplituda maksimumnya yang diij inkan yaitu >cbcsar 0 ,32 mm 
angka 0 '12 mm in ini adalah bcsamyu amplitudo gctaran tertinggi yang dtperbolchl.au 
agar awak kapal tidak mcngalami ~clclahnn apabila terkena gctara It >< " t 111a 
terns menerus 
dari perhitungan yang dtlakukan dipcrolch nila1 amplitudonya J- !1 1 0 I ' 
d~"JPII d~uu~mn amphtud'' ':mg c .ca" tersebut masih memcuu1u baws toleransc 
>tnnd:ud 1~0 
D~ll!!:tn p.:rhctcmgau <ild:cp~c~:cn d. u hcl.. tlllk 5t •.l:;ebagai bCnkul' 
. 
<kn~an d.ua nclac ccr~ch111. dn:lrik ga ' men'<• .>n~ sumbu y untuk cncncmul..an m1ai 
amp1nudo mal>nnumn) a) ang dujcn1 n ~ lliU e' esar 0,1 J 111111 
anl!ka 0.1 ;\ nun in im adalah besam~ am 1litudo gecaran tertinggi yang diperbo1ehkan 
agar a'' ak kapa1 udal.. menga1ami kck 1ha 1 ap~bc1a cerkena gee a ran tersebut selama 8 jam 
ICntS III~IICI'LIS 
dari t)erhicuugan yang dilakukan dipcrr .,h n ''" amplitudonya adalah 0. 1238 mm 
dengan clcmikian amphtudo )ang terjad ten ·but masih memenuhi batas toleransi 
standard ISODari pcrhitungan data didapatk Jl nclai sebar.ai beriktn 
Dengan pcrlutungan dcdapatkan data unruk t ck 348sebagai berikut 
frckuensc - 13,24 HL 
exposure 8 jam 
getaran horcLontal 
J 
dcngan data nilac tcrscbuc, dttarik garis rn.:mot •ng sumbt y unnck rncncmuk;m nil 
amplitudo maksmmmnya vang dnJmkan yo ttu : o~<.ar 0)2 mm 
angka 0.32 mm en ini adalah bcsamya a eN lim ·o gecaran tert'.nrgi yang dcperhokhk~n 
agar awak l.apaltidak mcngdtanu kclelaha., ap. bila tet .<ena r-tar:;n te,..,ehut selama R ·r~ 
tencs menerus 
dari perhitungan) ~ng dclakukan diperolch mlai amplimdoo~ . 'L ' h 0 ~ 
' 
tkngan demik•an amphtudo ~ ang t~rp<h t<'r,dnnma::oh memcnuho batas tok'?<ll"' 
q,1n.!ard ISO 
I lengan pcrh itungan didilf)illl..<lll dal<J onttul.. 11111.. _;~~>~ba!!ai benkut. 
frcl.. UCII>I - I ~ .2~ I I; 
exposure 8 jam 
gctaran venikal 
dcngan data nilai tersebut. ditanl. gans mcmotong stuo.bu y untuk mcncmukan mlai 
amplitudo maksimumnya yang diijinkan ' allu scbcsar 0.13 mm 
an~la 0,13 nun m ini adalah bc:.ant)a ampluudo getaran Jertinggi yang diperbolchl.an 
agar a"ak kapalt•dak mcngalamo kelelaha11 apab•la terkena g<'taran ter$ebut selama 8 J31ll 
tcms menerus 
dan pcrhitungan yang dilakukan dq>eroleh nilai amplitudonya adalah 0. 115 nun 
dengan demikian amplitudo yang tcrJadi tersebut masih memenuhi batas t oleransi 
~tandard ISO. 
V 2 Standard loyd regtster I 
Standard loyd register terhadap tmgkat maksimum getaran pada e aen ·o S 
Unruk kapal penwnpang dalam kategori pubhc $paces adalah 1.5 25 mm/s 
Dan data perhitungan didapatkan nila1 peak velocitv pada 11ttk 341 adahh 2 
sehmgga nilai tersebut masih dalam batas tolcrans• :>tandard loyd rcg1ster 
V .3 Perbar.dingan dengan data pcngukuran 
Diketahui data per>g:ukuran acceleration (mm/sl) pada deck 3 ruang pen"'":'~"~ J...clas 
ckonomi adalah 
3 td De::k L 4.4 10 ·' 
v 34 10 
T 2.5 10 ·' 
• 
' 
3nl DecK L 5 ' 10 
v 37 10 l 
T ' 5.0 10 c 
3 ro Decl< L 3.9 10 
., 
v 47 10 ·' 
T 4,3 . 10 .\ 0 
3 ro Dec~ L 4.1 10 ·' 
v 5,1 10 ··' 
T 39 10 ·' 
3 rd Deck L 1 7 10 ·' 
v 1,5 . 10 
T 1 1 10 ,\ 
3nl D~k L 66 . 10 .t 
v ·' 1,8 . 10 .
T 1,2 10 .) 
Untuk mengetahui nilat amplitudo dari data tersebut adalah 
x - A 
X Am 
, 
X -=-- . A(!)-
dan scmua data tersebut dapat diketahui nilai amplitudorwa 
arah getar acceleration(mm/s2) rrekuens( Hz) lrekuensi(radldet; 
L 0 0044 58 364 24 
v 00034 58 364 24 
T 0.0025 58 364.24 
L 0.0051 58 364.2~ 
v 00037 72 452.16 
T 0.005 58 364 24 
L 0.0039 34 213.52 
v 0.0047 58 364.24 
T 0.0043 29 182.12 
L 0.0041 35 219.8 
v 0.0051 57 357.96 
T 0.0039 58 364.2• 
L 0.0017 34 213 52 
v 00015 34 213.52 
T C.0011 34 213.52 
L 0 0066 15 94 2 
v 0.0018 34 213.5, 
T 0 0012 22 1.38.16 
,, 
' 
;)1Lf .-,·rr n) 
" " 
,o- 9 
~ ... 2 ... c" 
1.68430i::..()lj 
3 B441Hl8 
1 . seog n "-<ls 






4 : 96 .{)8 
3 7. 38~t:-<l8 
3.29014E-<l8 
2 41277['.t\l> 
i • ~ 
• '7 
~ 61 .(. 
. () 
I >.t' .1 dilllJ'-=rhuungan yanc \hl.ll..11kan 
illlh . \rail ~~tar . \onplnudo 
11111111 
~ I I lh'rt7~'nlal O.lf>X 
.< I I 1 ~r11kal n.or,~ 
:'03 honzontal I J}_]I);\ 
50~ I'Crtlkai <l,I05 
510 r horitonwl 0.14JS 
' . 510 v~mkal 0,12.'\g 





·'·' 1 'cn•l.al 0.103 
Dan da1a d1a1as d>dapatkan nilai amphtudo dan pen!,'llkuran mempunyai mla1 lcb1h kcc•l 
dibandingJ..an dengar. nilai amplillldO yang dipcrolch dengan perlnrungan vang Ielah 
dllaknkan halmi dikarenakan kondJSI pengukuran dan perlunmgan berbcda Pada kond151 
p~ngukuran, amplitudo dilakukan saat kapal Jnas•h baru (sea tnal ). Sedangkan pada 






Gctaran ~ ang duimbull..an ol.:h engine, dan propeiler, pada kapal selain btsa 
merusak stml..tur kapal. Juga dapat rnengakibatl..an kenyamanan yang dirasakan olch 
awak 1-apal m~nJadi berkurang. Tcrlcb1h lagJ 1mntk kapal penUlllpang dalam hal 1111 
dtutamakan adanya kenyamanan berlayar tcrutama dtkaitkan dengan masalah timbuln) a 
getaran ) ang dmkibatkan oleh gay a cksitasi yang. ditimbulkan engine, dan propeller 
Van ;,cmua pcrhnungan yang dilakukan terhadap titik titik secara acak umuk 
mcnghiiLLng nilai amplit udo gclombang yang tcrjadi didapatka,, nilai ya11g masih 
mcmcnuhi ;.tandard toleran~1 ISO. 1erhadap arah getaran vertical dan arah getar 
horizomal. 
Demikian Jll!lll pcrbandingan yang dilakukan dari has il perb.itungan yang 
dilakukHI! dcngan persyarrltan duri !,loyd rcg~ster mas lh tnemenuhi stru1dard toleransi 
yang diijinkamtya 
Untuk pcrband111gat1 tului p.:rh111111gan amplitudo pada deck 3 ruang penumpang 
kelas ckononn KM Pangrahgo dcngan hasil pengukuran saat sea mal KM Pru1!,rrango 
didapatkan p~rb~daan nilai, ynng d1scbabkan karena tid!lk dimasukkannya pengaruh 
eksitasi gclombang dalam proses pcrhnungan. scna penentuan assumsi rumus rumus 
pcndel..atan )ang l..urang al..urat dalam mcnentukan kekal..·uan stmktur ~ngine dan 
konstrul-.>1 kapal 
D~ngan d~nuk1an dapat dtkatakan tmgkat getaran yang tel)adi pada KM 
PANGRANGO mru.1h b<rada pada tmgkat toleranst rang tidak membaha)akan kesehatan 
penumpang maupun anak buah kapal 
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* 
USER ID: Yus 
* 
************************************************** 
AAD SPACE MODELDECK 
INPUT WIDTH 72 
IT METER NEWTON 
INT COORDINATES 
1.5 o. 0.; 2 1.5 0.5 0.; 3 2 . 0.5 0.; 4 2. o. 0 .; 5 1.5 1. 0. 
2 . 1. 0 .; 7 1.5 1.5 0.; 8 2. 1.5 0.; 9 1.5 2. 0 .; 10 2 . 2. o. 
• 
1.5 2.5 0.; 12 2. 2 . 5 o.; 13 1.5 3. 0.; 14 2. 3. 0.; 15 1.5 3. 5 0 . 
2. 3.5 0 .; 17 1.5 4 . 0 .; 18 2. 4. 0.; 19 1.5 4.5 0.; 20 2. 4. !.> 0. 
1.5 5 . 0 .; 22 2. 5. 0.; 231.5 5 . 5 0 .; 24 2. 5.5 0.; 25 1.5 6 . 0. 
2. 6. 0.; 27 1.5 6.5 0.; 28 2 . 6.5 0.; 29 1.5 7. 0.; 30 2. 7 . o. 
1.5 7.5 0.; 32 2. 7.5 0.; 33 2 .5 0.5 0.; 34 2.5 0. 0.; 35 2. 5 l. 0. 
2. 5 1. 5 0. ; 37 2. 5 2. 0. ; 38 2. 5 2 . 5 0.; 39 2. 5 3. 0. ; 40 2 . 5 3. 5 0 . 
2.5 4. 0.; 42 2 . 5 4.5 0.; 43 2.5 5. 0.; 44 2.5 5 .5 0.; 45 2 . 5 6. 0. 
2.5 6.5 0.; 47 2.5 7. 0.; 48 2.5 7.5 0.; 49 3. 0.5 0.; 50 3. o. o. 
3 . 1. 0.; 52 3. 1.5 0.; 53 3. 2. 0.; 54 3. 2.5 0.; 55 3 . 3 . o. 
3. 3. 5 0. ; 57 3. 4. 0. ; 58 3. 4. 5 0 . ; 59 3. 5. 0. ; 60 3. 5. 5 0. 
3. 6. 0.; 62 3. 6.5 0.; 63 3. 7. 0.; 64 3. 7.5 0.; 65 3.5 0. 5 0. 
3 . 5 0 . 0 .; 67 3 . 5 l. 0.; 68 3 . 5 1. 5 0.; 69 3. 5 2. 0.; 70 3. 5 2 . 5 0. 
3.5 3 . 0.; 72 3 . 5 3 . 5 0.; 73 3.5 4. 0.; 74 3.5 4.5 0.; 75 3. 5 5. 0. 
3.5 5.5 0.; 77 3 . 5 6. 0.; 78 3.5 6.5 0.; 79 3.5 7. 0.; 80 3 .5 7 .5 o. 
4. 0. 5 0 .; 82 4. 0. 0 . ; 83 4. 1. 0.; 84 4. 1,. 5 0.; 85 4. 2. 0 
4. 2. 5 0.; 87 4. 3. 0.; 88 4. 3. 5 0.; 89 4. 4. 0.; 90 4. 4. 5 0 
4. 5. 0.; 92 4. 5. 5 0.; 93 4. 6. 0 .; 94 4. 6. 5 0.; 95 4. 7. 0. 
6 4. 7.5 0 .; 97 4.5 0.5 0.; 98 4.5 o. 0.; 99 4.5 1 . 0.; 100 1. 5 1.5 o. 
1 4.5 2. 0.; 102 4.5 2.5 0.; 103 4.5 3 . 0.; 104 4.5 3 . 5 o. 
5 4.5 4 . 0.; 106 4.5 4.5 0.; 107 4.5 5. 0. ; 108 4.5 5.5 0. 
9 4 .5 6. 0.; 110 4.5 6.5 0 .; 111 4.5 7. 0 .; 112 4.5 7.5 0. 
5 . 0.5 0.; 114 5 . o. 0.; 115 5. l. 0.; 116 5. 1.5 0. ; 117 5. 2. o. 
5. 2 . 5 0.; 119 5. 3 . 0 . ; 120 5. 3.5 0.; 121 5. 4. 0.; 122 5. 4.5 0. 
5. 5. 0 .; 124 5. 5. 5 0.; 125 5 . 6 . 0. ; 126 5. 6 . 5 0 .; 127 5. 7. 0. 
5. 7 . 5 0.; 129 5.5 0 . 5 0.; 130 5 . 5 0 . 0.; 131 5.5 1. 0. 
5.5 1.5 0.; 133 5.5 2. 0.; 134 5.5 2.5 0 .; 135 5.5 3 . o . 
5.5 3.5 0 .; 137 5.5 4. 0.; 138 5.5 4.5 0.; 139 5 .5 5 . 0 . 
5.5 5.5 0.; 141 5.5 6. 0.; 142 5.5 6.5 0 .; 143 5 . 5 7. 0. 
5.5 7.5 0.; 1 45 6 . 0 . 5 0.; 146 6. o. 0.; 147 6. l. 0.; 148 6 . 1.5 o. 
6. 2. 0 . ; 150 6. 2.5 0. ; 151 6. 3. o.; 152 6. 3.5 0.; 153 6 . 4 . 0. 
6. 4.5 0.; 155 6. 5. 0.; 156 6. 5.5 0.; 157 6. 6. 0.; 158 (>. 6 .5 o. 
6. 7 . 0.; 160 6. 7.5 0 .; 1616.5 0.5 0.; 162 6.5 0. o. 
6.5 1. 0.; 164 6.5 1.5 0 .; 165 6.5 2. 0.; 1~6 6.5 2.5 o . 
6.5 3. 0.; 168 6.5 3 . 5 0.; 169 6 . 5 4 . 0.; 170 6.5 4.5 0. 
6 . 5 5. 0.; 1'72 6.5 5.5 0.; 173 6.5 6. 0.; 174 6.5 6 . 5 0. 
-- PAGE NO. 2 
ID: Yus 
6.5 7. 0.; 176 6.5 7.5 0.; 177 7. 0 . 5 0.; l78 7. 0 . 0 .; 179 7. 1. 0. 
7. 1.5 0. ; 1a1 7 . 2 . 0.; 1a2 7 . 2 . 5 0 .; 1a3 7. 3 . 0 .; 184 7. 3 .5 0 . 
7. 4. 0.; 186 7. 4.5 0.; 187 7. 5 . 0 .; 1aa 7. 5 . 5 0 .; 189 7 . 6 . 0. 
7. 6 . 5 0.; 191 7 . 7 . 0.; 192 7. 7 . 5 0 .; 193 7.5 0.5 o. 
7.5 0 . 0. ; 195 7 . 5 1. 0 .; 196 7.5 1.5 0 .; 197 7.5 2. o . 
7.5 2 . 5 0 .; 199 7 . 5 3. 0.; 200 7 . 5 3 . 5 0 . ; 201 7 . 5 4. 0 . 
7.5 4.5 0.; 203 7.5 5 . 0 .; 204 7 .5 5.5 0 .; 205 7 . 5 6. 0. 
7.5 6 . 5 0.; 207 7 . 5 7. 0.; 208 7 . 5 7 . 5 0 .; 209 a . 0 . 5 o. 
210 a . o . o. ; 211 a. 1 . o .; 212 a. 1.5 o .; 213 a. 2. o .; 214 a . 2.5 o. 
215 a. 3. o.; 216 a . 3.5 o.; 211 a. 4. o .; 21a a. 4.5 o.; 219 8. 5 . o. 
220 a. 5 . 5 o.; 221 8. 6. o .; 222 a . 6.5 o.; 223 a. 7. o.; 22 4 8. 7.5 o. 
225 8.5 0.5 0.; 226 8.5 0. 0 .; 227 8.5 1. 0.; 228 8.5 1 . 5 o. 
229 ?.52. 0.; 230 8.5 2.5 0.; 231 8.5 3. 0.; 232 8.5 3 . 5 0. 
233 8.5 4. 0.; 234 8.5 4.5 0.; 235 8.5 5. 0.; 236 8.5 5.5 0. 
237 8.5 6. 0.; 238 8.5 6.5 0.; 239 8.5 7. Q.; 240 8.5 7.5 0. 
241 9. 0.5 0.; 242 9. 0. 0.; 243 9. 1 . 0 .; 244 9. 1 .5 0.; 2 45 9. 2. 0. 
246 9. 2 . 5 0.; 247 9. 3. 0.; 248 9. 3.5 0.; 249 9. 4. 0.; 250 9. 4.5 0 . 
251 9. 5. 0 .; 252 9. 5.5 0 .; 253 9. 6. 0.; 254 9. 6 . 5 0.; 255 9. 7. 0. 
256 9. 7.5 0 .; 257 9.5 0 . 5 0 .; 258 9 . 5 0 . 0.; 259 9.5 1 . 0 . 
260 9.5 1.5 0 .; 261 9.5 2. 0.; 262 9.5 2 . 5 0.; 263 9.5 3. o . 
264 9.5 3.5 0 .; 265 9.5 4. 0.; 266 9.5 4.5 0.; 267 9.5 5 . o . 
268 9.5 5.5 0.; 269 9.5 6. 0. ; 270 9.5 6 . 5 0 .; 271 9.5 7. 0 . 
272 9.5 7 .5 0.; 273 10. 0.5 0.; 2 7 4 10. 0. 0 . ; 275 10. 1. o . 
276 10. 1.5 0.; 277 10. 2. 0.; 278 10. 2.5 0.; 279 10. 3. o. 
280 ' 10. 3.5 0.; 281 10. 4. 0.; 282 10. 4.5 0.; 283 10. 5. o. 
284 10. 5.5 0.; 285 10. 6. 0.; 286 10. 6.5 0.; 287 10 7. 0. 
288 10. 7.5 0.; 289 10 .5 0.5 0.; 290 10.5 o. 0.; 291 10.5 1. 0. 
292 10.5 1.5 0.; 293 10.5 2 . 0.; 294 10.5 2.5 0.; 295 10 . 5 3. 0. 
296 10.5 3.5 0 . ; 297 10. 5 4. 0.; 298 10.5 4.5 0 .; 299 10.5 5. 0. 
300 10.5 5 . 5 0.; 301 10.5 6. 0.; 302 10.5 6.5 0.; 303 10.5 7. o. 
304 10.5 7.5 0.; 305 11. 0.5 0.; 306 11 . 0. 0 .; 307 11. 1. 0. 
0811. 1.5 0.; 30911. 2. 0.; 310 11. 2.5 0.; 311 11. 3. 0. 
12 11. 3.5 0.; 313 11. 4. 0.; 314 11. 4.5 0.; 315 11. 5. 0. 
1611 . 5 . 5 0.; 31711.6. 0.; 31811.6 .5 0.; 31911.7. o. 
20 11 . 7 .5 0 .; 321 11.5 0 . 5 0.; 322 11.5 0. 0.; 323 11 .5 1. 0. 
24 11.5 1.5 0 .; 325 11.5 2. 0.; 326 11.5 2 .5 ~.; 327 11.5 3. 0. 
11. 5 3. 5 0. ; 329 11 . 5 4. 0. i 330 11. 5 4. 5 0. ; 331 11. 5 5. 0. 
11.5 5 .5 0.; 333 11.5 6. 0.; 334 11.5 6.5 0.; 335 11.5 7. 0. 
11.5 7 . 5 0.; 337 12 . 0.5 0.; 338 12. o. 0.; 339 12. 1. o. 
12. 1.5 0.; 341 12. 2 . 0.; 342 12. 2.5 0.; 343 12. 3. o. 
12. 3.5 0.; 345 12. 4. 0.; 346 12 . 4.5 0 .; 347 12. 5. 0. 
12. 5 .5 0.; 349 12. 6. 0.; 350 12. 6.5 0.; 351 12. 7. 0. 
12. 7.5 0 .; 353 12.5 0.5 0.; 354 12 . 5 o . 0 .; 355 12.5 1. o. 
12.5 1.5 0 . ; 357 12. 5 2. 0.; 358 12 .5 2 .5 0 .; 359 12.5 3. o. 
12.5 3.5 0.; 361 12.5 4. o. i 362 12 . 5 4.5 o.; 363 12.5 5. o. 
12.5 5.5 0.; 365 12.5 6. 0.; 366 12 .5 6.5 0.; 367 12 . 5 7. 0. 
12.5 7.5 0.; 369 13. 0.5 0.; 370 13. 0. 0.; 371 13. 1. 0. 
13. 1.5 0.; 373 13. 2. 0.; 374 13. 2.5 0.; 375 13. 3. 0. 
13. 3 .5 0.; 377 13. 4. o.; 378 13. 4.5 0.; 379 13. 5. o. 
13. 5.5 o.; 381 13. 6. o.; 387. 13. 6.5 0 .; 383 13. 7. 0. 
13. 7.5 0.; 385 13.5 0 .5 0 .; 386 13.5 0. 0 .; 387 13.5 1 . o. 
13 . 5 1.5 0.; 389 13.5 2. 0 .; 390 13.5 2.5 0.; 391 13.5 3. 0 . 
13.5 3.5 0.; 393 13.5 4. 0 .; 394 13.5 4.5 0.; 395 13.5 5 . 0 . 
13 . 5 5.5 0.; 397 13.5 6. 0.; 398 13.5 6.5 0.; 399 13.5 7. o . 
13.5 7.5 0.; 401 14. 0.5 0.; 402 14. 0. 0 .; 403 14. 1. o. 
14. 1.5 0.; 405 14. 2. 0.; 406 14. 2.5 0.; 407 14. 3 . 0. 
-- PAGE NO. 3 
ID: Yus 
40814. 3.5 0 .; 40914. 4. 0.; 41014. 4.5 0.; 41114. 5. o. 
412 14." 5.5 0.; 413 14. 6. 0.; 414 14. 6.5 0.; 415 14. 7. 0. 
416 14. 7.5 0 .; 417 14.5 0.5 0.; 41 8 1 4.5 0. 0.; 419 14 . 5 1. 0. 
420 14.5 1.5 0.; 421 14 . 5 2 . 0.; 422 14 .5 2.5 0 .; 423 14.5 3. 0 . 
424 1 4. 5 3 . 5 0. ; 425 14 . 5 4. 0 .; 426 14 .5 4.5 0 .; 427 14. 5 5. 0 . 
428 14.5 5 . 5 0 .; 429 14 . 5 6 . 0 .; 430 1 4.5 6.5 0 .; 431 14.5 7. 0 . 
32 14.5 7 . 5 0.; 433 15 . 0 . 5 0 .; 434 15 . 0 . 0 .; 43~ 15 . 1. 0. 
436 15. 1.5 0 .; 437 15. 2. 0.; 438 15 . 2.5 0.; 439 15. 3. o. 
440 15. 3.5 0.; 441 15. 4. 0~; 442 15 . 4.5 0 . ; 443 15. 5. 0. 
444 15. 5 . 5 0.; 445 15. 6. 0.; 446 15. 6 . 5 0 . ; 447 15. 7. o. 
448 15. 7.5 o.; 449 15.5 0.5 0.; 450 15.5 0 . 0 . ; 451 15 . 5 1. o. 
452 15 . 5 1 .5 0.; 453 15.5 2. 0.; 454 15 . 5 2 . 5 0.; 455 15.5 3. 0. 
456 15.5 3.5 0.; 457 15.5 4. 0.; 458 15 .5 4 . 5 0.; 459 15.5 5. 0. 
46015.5 5.5 0.; 46115.5 6. 0.; . 462 15 . 5 6 . 5 0 . ; 46315. 5 7. 0. 
464 15.5 7.5 0.; 465 16. 0.5 0.; 466 16. o. 0.; 467 16. 1. 0. 
468 16. 1.5 0.; 469 16. 2. 0.; 470 16. 2.5 0 . ; 471 16. 3. o. 
472 16. 3.5 0.; 473 16. 4. 0.; 474 16. 4.5 0.; 475 16. 5 . 0. 
476 16. 5.5 0.; 477 16. 6. 0.; 478 16. 6.5 0.; 479 16. 7. 0. 
480 16. 7.5 0. ; 481 16.5 0 . 5 0.; 482 16.5 o. 0.; 483 16.5 1. 0. 
484 16.5 1 .5 0.; 485 16.5 2. 0. ; 486 16.5 2 . 5 0.; 487 16 .5 3. o. 
488 16.5 3.5 0 .; 489 16.5 4. 0 .; 490 16.5 4.5 0.; 491 16.5 5. 0. 
492 16.5 5 . 5 0.; 493 16.5 6. 0 .; 494 16.5 6.5 0.; 495 16.5 7. 0. 
496 16.5 7.5 0.; 497 17. 0.5 0.; 498 17. o. 0.; 499 17. 1. 0. 
500 17. 1. 5 0.; 501 17. 2. 0.; 502 17. 2. 5 0.; 503 17. 3. 0. 
504 17. 3. 5 0. ; 505 17. 4. 0. ; 506 17. 4 . 5 0. ; 507 17. 5. 0. 
50817. 5.5 0.; 50917. 6. 0.; 51017. 6 . 5 0 . ; 51117. 7. 0. 
512 17. 7.5 0.; 513 17.5 0.5 0.; 514 17.5 0 . 0.; 515 17 . 5 1. 0. 
516 17.5 1.5 0 .; 517 17.5 2. 0.; 518 17.5 2.5 0.; 519 17.5 3. 0. 
520 17.5 3.5 0.; 521 17.5 4. 0.; 522 17 . 5 4 . 5 0.; 523 17.5 5. o. 
524 17 .5 5.5 0.; 525 17.5 6. 0.; 526 17.5 6.5 0.; 527 17.5 7. 0. 
528 17.5 7.5 0.; 529 18. 0.5 0.; 530 18. o. 0 . ; 531 18. 1. 0. 
32 18. 1.5 0.; 533 18. 2. o.; 534 18. 2 . 5 0 . ; 535 18. 3. 0. 
536 18 . 3.5 0.; 537 18. 4. 0.; 538 18. 4.5 0.; 539 18. 5. o. 
40 18. 5 .5 0.; 541 18. 6. 0.; 542 18. 6.5 0.; 543 18. 7. o. 
18. 7 . 5 0 .; 545 1. 6.5 0.; 546 1. 7. 0.; 547 0.5 6.5 0. 
0. 5 7. 0 .; 549 0. 6. 5 0.; 551 1. 6. 0.; 552 0. 5 6. 0.; 553 0. 6. 0. 
1 . 5 .5 0 .; 555 0.5 5.5 0.; 556 0. 5.5 0.; 557 1. 5. 0. 
0.5 5 . 0.; 559 0. 5. 0.; 560 1. 4.5 0.; 561 0.5 4.5 o. 
0. 4. 5 0. ; 563 1. 4. 0. ; 564 0. 5 4. 0 . ; 565 0 . 4. 0. ; 566 1 . 3. 5 0. 
0.5 3.5 0.; 568 o. 3.5 0.; 569 1. 3. 0.; 570 0.5 3. 0.; 571 0. 3. 0 . 
1 . 2.5 0.; 573 0.5 2.5 0.; 574 0. 2.5 0.; 575 1. 2. o. 
0.5 2. 0.; 577 0. 2. 0.; 5781. 1.5 0.; 579 0 . 5 1.5 o. 
0. 1. 5 0.; 581 1 . 1. 0. ; 582 0. 5 1. 0. ; 583 0. 1. 0.; 584 1. 0. 5 0 . 
0.5 0.5 0. 
MEl~BE:R INCIDE~'C'"'S 
1 583 585; 2 585 1; 3 1 530; 4 577 533; 5 556 540; 6 549 548; 7 5 48 31 
31 544; 9 565 537 
INCIDENCES 
538 1 2 3 4; 539 2 5 6 3; 540 5 7 8 6; 541 7 9 10 8; 542 9 11 12 10 
543 11 13 14 12; 544 13 15 16 14; 545 15 17 18 16; 546 17 19 20 lS 
19 21 22 20; 11 21 23 24 22; 12 23 25 26 24; 13 25 27 28 26 
27 29 30 28; 15 29 31 32 30; 16 4 3 33 34; 17 3 6 35 33; 18 6 8 36 35 
8 10 37 36; 20 10 12 38 37; 21 12 14 39 38; 22 14 16 40 39 
16 18 41 40; 24 18 20 42 41; 25 ?.0 22 43 42; 26 22 24 44 43 
24 26 45 44; 28 26 28 46 45; 29 28 30 47 46; 30 30 32 48 47 
1 34 33 49 50; 32 33 35 51 49; 33 35 36 52 51; 34 36 37 53 52 
-- PAGE NO. 4 
37 38 54 53; 36 38 39 55 54; 37 39 40 56 55; 38 40 41 57 56 
41 42 58 57· 40 42 43 59 58 ; 41 43 44 60 59; 42 44 45 61 60 
45 46 62 61; 44 46 47 63 62; 45 47 48 64 63; 46 50 49 65 66 
49 51 67 65; 48 51 52 68 67 ; 49 52 53 69 68; 50 53 54 70 69 ° 
54 55 71 70; 52 55 56 7 2 71; 53 56 57 73 72; 54 57 58 74 73 
58 59 75 74; 56 59 60 76 75; 57 60 61 77 76; 58 61 62 78 77 
62 63 79 78; 60 63 64 80 79; 61 66 65 81 82; 62 65 67 83 81 
67 68 84 83; 64 68 69 85 84; 65 69 70 86 85; 66 70 71 87 86 
71 72 88 87; 68 72 73 89 88; 69 73 74 90 89; 70 74 75 91 90 
75 76 92 91; 72 76 77 93 92; 73 77 78 94 93; 74 78 79 95 94 
79 80 96 95; 76 82 81 97 98; 77 81 83 99 97; 78 83 84 100 99 
lD: Yus 
84 85 101 100; 80 85 86 102 101; 8P 86 87 103 102; 82 87 88 104 103 
88 89 105 104; 84 89 90 106 105; 85 90 91 107 106; 86 91 92 108 107 
92 93 109 108; 88 93 94 110 109; 89 9~ 95 111 110; 90 95 96 112 111 
98 97 113 114; 92 97 99 115 113; 93 99 100 116 115 
100 101 117 116; 95 101 102 118 117; 96 102 103 119 118 
103 104 120 119; 98 104 105 121 120; 99 105 106 122 121 
100 106 107 123 122; 101 107 108 124 123; 102 108 109 125 124 
103 109 110 126 125; 104 110 111 127 126; 105 111 112 128 127 
106 114 113 129 130; 107 113 115 131 129; 108 115 116 132 131 
109 116 117 133 132; 110 117 118 134 133; 111 118 119 135 134 
112 119 120 136 135; 113 120 121 137 136; 114 121 122 138 137 
115 122 123 139 138; 116 123 124 140 139; 117 124 125 141 140 
118 125 126 142 141; 119 126 127 143 142; 120 127 128 144 J43 
121 130 129 145 146; 122 129 131 147 145; 123 131 132 148 147 
124 132 133 149 148; 125 133 134 150 149; 126 134 135 151 150 
127 135 136 152 151; 128 136 137 153 152; 129 13.7 138 154 153 
130 138 139 155 154; 131 139 140 156 155; 132 140 141 157 156 
133 141 142 158 157; 134 142 143 159 158; 135 143 144 160 i59 
136 146 145 161 162; 137 145 147 163 161; 138 147 148 164 163 
139 148 149 165 164; 140 149 150 166 165; 141 150 151 167 166 
142 151 152 168 167; 143 152 153 169 168; 144 153 154 170 169 
145 154 155 171 170; 146 155 156 172 171; 147 156 157 173 172 
148 157 158 174 173; 149 158 159 175 174; 150 159 160 176 175 
151 162 161 177 178; 152 161 163 179 177; 153 ~63 164 180 179 
154 164 165 181 180; 155 165 166 182 181; 156 166 167 183 1 8 2 
157 167 168 184 183; 158 168 169 185 184; 159 169 170 186 185 
160 170 171 187 186; 161 171 172 188 187; 162 172 173 189 18f 
163 173 174 190 189; 164 174 175 191 190; 165 175 176 192 191 
166 178 177 193 194; 167 177 179 195 193; 168 179 180 196 195 
169 180 181 197 196; 170 181 182 198 197; 171 182 183 199 198 
172 183 184 200 199; 173 184 185 201 200; 174 185 186 202 201 
175 186 187 203 202; 176 187 188 204 203; 177 188 189 205 204 
178 189 190 206 205; 179 190 191 207 206; 180 191 1$2 208 2 0 7 
181 194 193 209 21o; 182 193 195 211 209; 1e~ !95 196 212 211 
184 196 197 213 212; 18~ 197 198 214 213; 186 198 199 215 21' 
187 199 200 216 215; 188 200 201 217 216; 189 201 202 218 '1 
190 202 203 219 218; 191 203 204 220 219; 192 204 205 221 220 
193 205 206 222 221; 194 206 207 223 222; 195 207 208 224 223 
196 210 209 225 Z26; 197 209 211 227 225; 198 211 212 228 2' 
199 212 213 229 228; 200 213 214 230 229; 201 214 215 231 230 
202 215 216 232 231; 203 216 217 233 232; 204 217 218 234 23_ 
205 218 219 235 234; 206 219 220 236 235; 207 220 221 237 23t 
208 221 222 238 237; 209 222 223 239 238; 210 223 224 240 ~~~ 
211 226 225 241 242; 212 225 227 243 241; 213 227 228 244 243 
214 228 229 245 244; 215 229 230 246 245; 216 230 231 247 ''( 
-- PAGE NO . 5 
ID: Yus 
17 231 232 248 247; 218 232 233 249 248; 219 233 234 250 249 
20 234 235 251 250; 221 235 236 252 251; 222 236 237 253 c252 
23 237 238 254 253; 224 238 239 255 254; 225 239 240 256 255 
26 242 241 257 258; 227 241 243 259 257; 228 243 244 260 259 ( 
260; 230 245 246 262 261; 231 246 247 263 262 29 244 245 261 
32 247 248 264 263; 233 248 249 265 264; 234 249 250 266 265 
35 250 251 267 266; 236 251 252 268 267; 237 252 253 269 268 
38 253 254 270 269; 239 254 255 271 270; 240 255 256 272 271 
41 258 257 273 274; 242 257 259 275 273; 243 259 260 276 275 
44 260 261 277 276; 245 261 262 278 277; 246 262 263 279 278 
47 263 264 280 279; 248 264 265 281 280; 249 265 266 282 281 
50 266 267 283 282; 251 267 268 284 283; 252 268 269 285 284 . 
53 269 270 286 285; 254 270 271 287 286; 255 271 272 288 287 
56 274 273 289 290; 257 273 275 291 289; 258 275 276 292 291 
59 276 277 293 292; 260 277 278 294 293; 261 278 279 295 294 
62 279 280 296 295; 263 280 281 297 296; 264 281 282 298 297 
65 282 283 299 298; 266 283 284 300 299; 267 284 285 301 300 
68 285 286 302 301; 269 286 287 303 302 ; 270 287 288 304 303 
71 290 289 305 306; 272 289 291 307 305; 273 291 292 308 307 
74 292 293 309 308; 275 293 294 310 309; 276 294 295 311 310 
77 295 296 312 311; 278 296 297 313 312; 279 297 298 314 313 
so 298 299 315 314; 281 299 300 316 315; 282 300 301 317 316 
83 301 :302 318 317; 284 302 303 319 318; 285 303 304 320 319 
86 306 305 321 322; 287 305 307 323 321; 288 307 308 324 323 
89 308 309 325 324; 290 309 310 326 325; 291 310 311 327 326 
92 311 312 328 327; 293 312 313 329 328; 294 313 314 330 329 
95 314 315 331 330; 296 315 316 332 331; 297 316 317 333 332 
98 317 318 334 333; 299 318 319 335 334; 300 319 320 336 335 
01 322 321 337 338; 302 321 323 339 337; 303 323 324 340 339 
04 324 325 341 340; 305 325 326 342 341; 306 326 327 313 342 
07 327 328 344 343; 308 328 329 345 344; 309 329 330 346 345 
10 330 331 347 346; 311 331 332 348 347; 312 332 333 349 348 
13 333 334 350 349; 314 334 335 351 350; 315 335 336 352 351 
1o 338 337 353 354; 317 337 339 355 353; 318 339 340 356 355 
19 340 341 357 356; 320 341 342 358 357; 321 3fo2 343 359 358 
22 343 344 360 359; 323 344 345 361 360; 324 345 346 362 361 
25 346 347 363 362; 326 347 348 364 363; 327 348 349 365 364 
28 349 350 366 365; 329 350 351 367 366 ; 330 351 352 368 367 
31 354 353 369 370; 332 353 355 371 369; 333 355 356 372 371 
34 356 357 373 372; 335 357 358 374 373; 336 358 359 375 374 
37 359 360 376 375; 338 360 361 377 376; 339 361 362 378 377 
40 362 363 379 378; 341 363 364 380 379; 342 364 365 381 380 
43 365 366 382 381; 344 366 367 383 382; 345 367 368 384 383 
46 370 369 385 386; 347 369 371 387 385; 348 371 372 388 387 
49 372 373 389 388; 350 373 374 390 389; 351 374 375 391 31)~ 
52 375 376 392 391; 353 376 377 393 392; 354 377 378 394 393 
55 378 379 395 394; 356 379 380 396 395; 357 380 381 397 396 
58 381 382 398 397; 359 382 383 399 398; 360 383 384 400 399 
61 386 385 401 402; 362 385 387 403 401; 363 387 388 404 403 
64 388 389 405 404; 365 389 390 406 405; 366 390 391 407 406 
67 391 392 408 407; 368 392 393 409 408; 369 393 394 410 409 
70 3\14 395 411 410; 371 395 396 412 411; 372 396 397 413 412 
3 397 398 414 413; 374 398 399 415 414; 375 399 400 416 415 
76 402 401 417 418; 377 401 403 419 417; 378 403 404 420 419 
404 ~05 421 420; 380 405 406 422 421; 381 406 407 423 422 
407 408 424 423; 383 408 409 425 424; 384 409 410 426 425 
-- PAGE NO. 6 
410 411 427 426; 386 41 1 412 428 
10: Yus 
427; 387 412 413 429 428 
413 414 430 429 ; 389 414 415 431 430; 390 415 416 432 4)1 
418 417 433 434; 392 417 419 435 433; 393 419 420 436 435 
420 421 437 436; 395 421 422 438 437; 396 422 423 439 438 
423 424 440 439; 398 424 425 441 440; 399 425 426 442 441 
426 427 443 442; 401 427 428 444 443 ; 402 428 429 445 444 
42 9 430 446 445 ; 404 430 431 447 446; 405 431 432 448 447 
434 433 449 450; 407 433 435 451 449; 408 435 436 452 451 
436 437 453 452; 410 437 438 454 453; 411 438 439 455 454 
439 440 456 455; 413 440 441 457 456; 414 441 442 458 457 
442 443 459 458; 416 443 444 460 459; 417 444 445 461 460 
8 445 446 462 461; 4 19 446 447 463 462; 420 447 448 464 463 
1 450 449 465 466; 422 449 451 467 465; 423 451 452 468 467 
4 452 453 469 468; 425 453 454 470 469; 426 454 455 471 470 
27 455 456 472 471; 428 456 457 473 472; 429 457 458 474 473 
30 458 459 475 474; 431 459 460 476 475; 432 460 461 477 476 
33 461 462 478 477; 434 462 463 479 478; 435 463 464 480 479 
36 466 465 481 482; 437 465 467 483 481; 438 467 468 484 483 
39 468 469 485 484; 440 469 470 486 485; 441 470 471 487 486 
42 471 472 488 487; 443 472 473 489 488; 444 473 474 490 489 
45 474 475 491 490; 446 475 476 492 491; 447 476 477 493 492 
48 477 478 494 493; 449 478 479 495 494; 450 479 480 496 495 
1 482 481 497 498; 452 481 483 499 497; 453 483 484 500 499 
54 484 485 501 500; 455 485 486 502 501; 456 486 487 503 502 
7 487 488 504 503; 458 488 489 505 504 ; 459 489 490 506 50S 
490 491 507 506; 461 491 492 508 507; 462 492 493 509 508 
493 494 510 509; 464 494 495 511 510; 465 495 496 512 511 
498 497 513 514; 467 497 499 515 513; 468 499 500 516 515 
500 501 517 516; 470 501 502 518 517; 471 502 503 519 518 
503 504 520 519; 473 504 505 521 520; 474 505 506 522 521 
506 507 523 522; 476 507 508 524 523; 477 508 509 525 524 
509 510 526 525; 479 510 511 527 526; 480 511 512 528 527 
514 513 529 530; 482 513 515 531 529; 483 515 5~6 532 531 
516 517 533 532; 435 517 518 534 533; 486 518 519 535 534 
519 520 536 535; 488 520 521 537 536; 489 521 522 538 537 
522 523 539 538; 491 523 524 540 539; 492 5~4 525 54 540 
525 526 542 541; 494 526 527 543 542; 495 527 528 544 543 
545 546 29 27; 497 547 548 546 545; 499 551 545 27 25 
552 547 545 551; 501 553 549 547 552; 502 554 551 25 3 
555 552 551 554; 504 556 553 552 555; 505 557 554 23 21 
558 555 554 557; 507 559 556 555 558; 508 560 557 21 19 
561 558 557 560; 510 562 559 558 561; 511 563 560 19 17 
564 561 560 563 ; 513 565 562 561 564; 514 566 563 17 15 
567 564 563 566; 516 568 565 564 567; 517 569 566 15 1 3 
570 567 566 569; 519 571 568 567 570; 520 572 569 13 11 
573 570 569 572; 522 574 571 570 573; 523 575 572 11 
576 573 572 575; 52 5 577 574 573 576; 526 578 575 9 7 
579 576 575 578; 528 580 577 576 579; 529 581 578 7 !> 
582 579 578 581; 531 583 580 579 582; 532 584 581 5 2 
585 582 581 584; 534 548 31 29; 535 549 548 547; 536 • ., 582 585 
58!> 2 1 
PROPERTY AMERICAN 
PRl YO 0 .055 ZD 0.04 YB 0 . 05 ZB 0.005 
PROPERTY 
546 10 TO 497 499 TO 537 TH 0 .008 
-- PAGE NO. 7 
E 0 . 000000005 ALL 
POISSON 0 . 3 ALL 
DENSITY STEEL ALL 
SUPPORTS 
ID: Yus 
1 4 31 32 34 48 50 64 66 80 82 96 98 112 114 128 130 1 44 1 46 160 -
162 176 178 192 194 208 210 224 226 240 242 
304 306 320 322 336 338 352 354 368 370 384 
434 448 450 464 466 480 482 496 498 512 514 
556 559 562 565 568 571 574 577 580 583 585 
CUT OFF FREQUENCY 2. 
256 258 272 274 288 290 -
386 400 402 416 418 4 32 -
528 TO 544 548 5 49 553 -
FIXED 
CUT OFF MODE SHAPE 2 
LOAD 1 
SELFWEIGHT Z -1. 
MODAL CALCULATI ON REQUESTED 
LOAD 2 
ELEMENT LOAD 
538 TO 546 10 TO 497 499 TO 537 PR GZ 39569 . 809 
538 TO 546 10 TO 497 499 TO 537 PR GY 72335.156 
LOAD 3 MEMBER LOADS 
MEMBER LOAD 
3 8 UNI Z 39569.809 
3 8 UNI Y 72335.156 
PERFORM ANALYSIS PRINT MODE SHAPES 
ING- NOT ENOUGH MEMORY. PERFORMANCE MAY BE DEGRADED .. 
EXTENDED MEMORY= 2.746 MEGABYTES 
P R 0 B L E M S T A T I S T I C S 
-----------------------------------
OF J OINTS/MEMBER+ELEMENTS/ SUPPORTS = 584/ 545/ 96 
GINAL/ FI NAL BAND- WIDTH = 583/ 47 
( 
PRI MARY LOAD CASES = 3 , TOTAL DEGREES OF FREEDOM = 3504 
OF STI FFNESS MATRIX = 10 091 52 DOUBLE PREC . WORDS 
L. DISK SPACE= 37 .22 / 151.9 MB, E~ = 2. 05 MB 
NG - NOT ENOUGH MEMORY. PERFORMANCE 
EXTENDED MEMORY= 2.749 MEGABYTES 
n ..;t;:::;::;!NG ELEMENT STIFFNESS MATRIX. 
GLOBAL STIFFNESS MATRIX. 
ING TRIANGULAR FACTORI ZATION. 
JOINT DISPLACEMENTS . 
NG EIGENSOLUTION. 




7: 6: 7 
7: 6:11 
-- I' Mil : NO R 
II) Yl '\ 
MODE X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 0.000039 0.000037 0.000037 0.000000 0.000000 0.000000 
2 0.000053 0.000021 0000023 0.000000 0.000000 0.000000 
1 O.OC0041 O.OC0049 O.OC0049 0.000000 0.000000 0.000000 
2 0.000037 0.000023 0.000037 0.000000 0.000000 0.000000 
1 0.000021 0.000021 0.000021 0.000000 0.000000 0.000000 
2 O.OC0049 0000049 0.000049 0.000000 0.000000 0.000000 
1 0000037 0.000037 0.000037 0.000000 O.<XXXXX> O.<XXXXX> 
2 0.000021 0.000021 0.000021 O.<XXXXX> O.<XXXXX> O.<XXXXX> 
1 O.CXXl049 0.000049 0.000021 0.000000 O.<XXXXX> O.<XXXXX> 
2 0.000023 0.000037 0.000021 0.000000 O.<XXXXX> O.<XXXXX> 
1 0.000021 0.000023 0.000039 0.000000 O.<XXXXX> 0.000000 
2 O.CXXX)49 O.OC0049 0.000053 O.<XXXXX> O.<XXXXX> 0.000000 
1 0.000037 o.cxxxm O.OC0041 O.<XXXXX> 0.000000 0.000000 
2 0.000021 0.000021 0.000037 0.000000 0.000000 0.000000 
1 0.000049 0.000049 0.000021 0.000000 0.000000 O.<XXXXX> 
2 0.000049 0.000037 0.CXXX)49 0.000000 0.000000 0.000000 
1 0.000037 0.000021 0.000019 0.000000 O.<XXXXX> 0.000000 
2 0.000021 O.OCXXJ21 0.000021 0.000000 O.<XXXXX> 0.000000 
1 0.000039 0.000037 0.000037 O.<XXXXX> O.<XXXXX> 0.000000 
2 0.000053 0.000021 0.000023 O.<XXXXX> O.<XXXXX> O.<XXXXX> 
1 O.CXXl041 0.000049 O.CXXl049 O.<XXXXX> O.<XXXXX> 0.000000 
2 0.000037 0.000023 0.000037 0.000000 O.CXXXXX> 0.000000 
1 0.000021 0.000021 0.000021 O.<XXXXX> 0.000000 0.000000 
2 0.000049 0.000049 0.000049 0.000000 O.CXXXXXl 0.000000 
1 0.000037 0.000037 0.000037 0.000000 0.000000 0.000000 
2 0.000021 0.000021 0.000021 0.000000 0.000000 Q.OOOOOO 
1 0CXXX)49 0.000049 0.000021 0.000000 0.000000 0.000000 
2 0.000023 0.000037 0.000021 0.000000 0.000000 0.000000 
1 0.000021 0.000023 0.000039 0.000000 0.000000 0.000000 
2 0.000039 0000037 0000037 0.000000 0.000000 0.000000 
1 0.000053 0.000021 0.000023 0.000000 0.000000 0.000000 
2 O.CXXl041 0.000049 0.000049 0.000000 0.000000 0.000000 
1 0.000037 0.000023 0.000037 0.000000 0.000000 0.000000 
2 0.000021 O.OCXXJ21 O.OCXXJ21 0.000000 0.000000 O.CXXXlOO 
1 O.CXXl049 0.000049 0.000049 0.000000 0.000000 O.(XXY:( 
2 0.000037 0.000037 OJ:X:XXX37 0.000000 O.<XXXXX> o.cxxxm 
1 0.000021 O.cxm21 0.000021 0.000000 O.<XXXXX> 0.000000 
2 0000049 0.000049 0.000021 0000000 O<XXXXX> 0.000000 
- - f' t\OE \!() 9 
II) \ l ~ 
MODE X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 0.000039 0.000037 0.000037 0.000000 0.000000 0.000000 
2 0.000053 0.000021 0.000023 0.000000 0000000 0.000000 
1 OCXXX>41 O.CXXX>49 0.CXXX)49 0000000 0.000000 0.000000 
2 0.000039 0.000037 0.000037 0.000000 0.000000 0.000000 
• 1 0.000053 O.<XXm1 0.000023 0.000000 0.000000 0.000000 
2 O.CXXX>41 O.CXXX>49 0.CXXX)49 0.000000 0.000000 0.000000 
1 0.000037 0.000023 0.000037 0.000000 0.000000 0.000000 
2 0.000021 O.<XXm1 0.000021 0.000000 0.000000 0.000000 
1 0.CXXX)49 O.CXXX>49 0.CXXX)49 0.000000 0.000000 0.000000 
2 0.000039 OJXXXJ37 0.000037 0.000000 0.000000 0.000000 
1 0.000053 O.<XXm1 0.000023 0.000000 0.000000 0.000000 
2 O.CXXX>41 O.CXXX>49 O.CXXX>49 0.000000 0.000000 0.000000 
1 0.000037 0.000023 0.000037 0.000000 0.000000 0.000000 
2 O.<XXm1 0.000021 0.000021 0.000000 0 000000 0.000000 
1 O.CXXX>49 O.CXXX>49 O.CXXX>49 0.000000 0.000000 0.000000 
2 0.000037 0.000037 0.000037 0.000000 0.000000 0.000000 
1 0000021 0.000021 0.000021 0.000000 0.000000 0.000000 
2 O.CXXX>49 O.CXXX>49 0000021 0.000000 0000000 0.000000 
1 0.000023 0.000037 0.000021 0.000000 0.000000 0.000000 
2 0.000021 0.000023 0.000039 0.000000 0.000000 0.000000 
1 0.000039 OJXX:JX37 0.000037 0.000000 0.000000 0.000000 
2 0.000053 0.000021 0.000023 0.000000 0.000000 0.000000 
1 0.000)41 O.CXXX>49 O.CXXX>49 0.000000 0.000000 0.000000 
2 0.000037 0.000023 0.000037 0.000000 0.000000 0.000000 
1 0.000021 0.000021 0.000021 0.000000 O.ro:nx> 0.000000 
2 0.000)49 0.CXXX)49 0.CXXX)49 0.000000 0.000000 0.000000 
1 0.000037 0.000037 0.000037 0.000000 0.000000 0.000000 
2 0.000021 0.000021 0000021 0.000000 0.000000 0.000000 
1 0.000)49 0.CXXX)49 0.000021 0.000000 0.000000 0.000000 
2 0000023 OJXXX137 0.000021 0.000000 0.000000 0.000000 
1 0.000021 0.000023 0.000039 0.000000 0.000000 0.000000 
2 O.CXXX>49 0.000)49 O.o::m53 0.000000 0.000000 0.000000 
1 0.000037 0.000037 0.000)41 0.000000 0.000000 0.000000 
2 0.000021 U.000021 O.CXXX137 0.000000 0.000000 0.000000 
1 O.OCXXl49 O.OCXXl49 0.000021 0.000000 0.000000 0.000000 
2 O.OCXXl49 0.000037 O.OCXXl49 0.000000 0.000000 0.000000 
1 0.000037 0.000021 0.000019 0.000000 0.000000 0.000000 
2 0.G\XX)21 0.000021 0.000021 0.000000 0.000000 0.000000 
1 0.000039 0000037 0.000037 0.000000 0.000000 0.000000 
2 0.000053 0.000021 0.000023 0.000000 0.000000 0.000000 
1 O.OCXXl41 0.000)49 0.000)49 0.000000 0.000000 0.000000 
2 OJXXXJ37 0.000023 O.OO:Xl37 O.CXXXY.X> 0.000000 0.000000 
1',.\(;1 ' NO I (l 
Il l " ' 
MODE X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 0.000039 0.000037 0.000037 0.000000 O.CXXXXJO O.CXXXXJO 
2 0.000053 0.000021 0.000023 0.000000 O.CXXXXJO O.CXXXXJO 
1 0.000041 0.000049 0.000049 0.000000 O.CXXXXJO O.CXXXXJO 
2 0.000037 0000023 0.000037 0.000000 O.CXXXXJO O.CXXXXJO 
1 O.OOCQ21 O.<XXl021 O<XXl021 OCXXXXXl O.CXXXXJO OCXXXXJO 
2 0.000049 0.000049 0.000049 OCXXXXXl O.COOXX> 0.000000 
1 0.00003/ 0.000037 0.000037 OCXXXXXl O.CXXXXJO OCXXXXXl 
2 O.<XXl021 O.<XXl021 O.<XXl021 O.OOOCXX> O.OOOCXX> O.OOOCXX> 
1 0.000049 0.000049 O.<XXl021 O.CXXXXXl 0.000000 O.CXXXXXl 
2 0.000023 0.000037 O.<XXl021 O.CXXXXXl O.CXXXXXl O.CXXXXJO 
1 O<XXl021 0.000023 0.000039 O.CXXXXXl O.CXXXXJO O.CXXXXXl 
2 0.000049 0.000049 0.000053 O.CXXXXXl O.CXXXXJO 0.000000 
1 0.000037 0.000037 0.000041 O.CXXXXXJ 0.000000 0.000000 
2 O.<XXl021 O.<XXl021 0.000037 O.CXXXXXJ 0.000000 O.CXXXXXl 
1 0.000049 0.000049 O.<XXl021 O.CXXXXXJ 0.000000 O.CXXXXXJ 
2 0.000049 0.000037 0.000049 0.000000 O.CXXXXXJ O.CXXXXXJ 
1 0.000037 O.<XXl021 0000019 O.CXXXXXJ 0.000000 O.CXXXXXl 
2 0.000021 O.<XXl021 0.000021 O.CXXXXXJ 0.000000 O.CXXXXXl 
1 0.000039 0.000037 0.000037 O.CXXXXXJ 0.000000 O.CXXXXXl 
2 0.000053 0.000021 0.000023 O.CXXXXXl 0.000000 O.CXXXXJO 
1 0.000041 0.000049 0.000049 0. ()()()00) 0.000000 0.000000 
2 0.000037 0.000023 0.000037 O.CXXXXXJ O.CXXXXJO 0.000000 
1 O.<XXl021 O.<XXl021 O.<XXl021 0.000000 0.000000 O.CXXXXXJ 
2 0.000049 0.000049 0.000049 O.CXXXXXl 0.000000 0000000 
1 0.000037 0000037 0.000037 0000000 0.000000 0000000 
2 O.<XXl021 O.<XXl021 O.<XXl021 0.000000 0.000000 0.000000 
1 0.000049 0.000049 O.<XXl021 0.000000 O.CXXXXX> 0.000000 
2 0.000023 0.000037 O.<XXl021 O.CXXXXJO 0.000000 0.000000 
1 0.000021 0.000023 0.000039 O.CXXXXXl 0.000000 O.CXXXXXl 
2 0000049 0.000049 O.CXXXl53 O.CXXXXXl 0.000000 0.000000 
1 0.000037 0.000037 0.000041 O.CXXXXXJ 0.000000 0.000000 
2 0.000021 O.<XXl021 0.000037 0.000000 0.000000 0.000000 
1 0.000049 0.000049 O.<XXl021 O.CXXXXXJ 0.000000 O.CXXXXXJ 
2 0.000049 0.000037 0.000049 O.CXXXXXJ OIY(;(XX) O.CXXXX,O 
1 0 000037 0.000021 0.000019 OCXXXXXl 0.000000 O.I:XXXX'1 
2 O.OC0021 0.000021 0.000021 O.CXXXXXl 0.000000 O.(X)()I).X) 
1 0.000039 0.000037 0.000037 0.000000 0.000000 O.CXXXXXl 
2 0.000053 0.000021 0.000023 0.000000 0.000000 O.CXXXlOO 
1 0.000041 0000049 0.000049 O.CXXXXXJ 0.000000 O.CXJCXXll 
2 0.000037 0.000023 0.000037 O.CXXXXXJ 0.000000 0.000000 
1 O.<XXl021 O.<XXl021 O.<XXl021 O.CXXXXXJ 0.000000 O<Xn::" 
2 0.000049 0.000049 0.000049 OCXXXXXJ 0.000000 o.ooxx; 
.• I'Mor 1\0 II 
II) Yl ' 
MODE X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 Ooo:m9 o.oom7 O.CXX@7 OCXXXXXJ O.CXXXXXJ O.CXXXXXJ 
2 0000053 O.OOC021 0.000023 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
1 O<XXJ041 O.<XXJ049 O.<XXJ049 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
2 0CXX@7 0.000023 o.oom7 O.CXXXXXJ O.CXXJOOO O.CXXJOOO 
1 O.OOC021 O.OOC021 O.OOC021 O.CXXXXXJ O.CXXJOOO O.CXXXXlO 
2 O.<XXJ049 O.<XXJ049 0.000049 O.CXXXXlO O.CXXJOOO O.CXXXXlO 
1 0.000037 OJJXIJ37 o.oom7 O.CXXXXlO O.OCXXXlO O.CXXJOOO 
2 O.OOC021 O.OOC021 0.000021 O.CXXJOOO O.CXXJOOO O.CXXlOOO 
1 O.<XXJ049 0.000049 0000021 O.CXXXXlO O.CXXJOOO O.CXXJOOO 
2 0.000023 o.oom7 0.000021 O.CXXJOOO O.CXXXXXJ O.CXXXXXJ 
1 O.OOC021 0.000023 O.CXXXX39 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
2 0.000049 0.000049 0000053 O.CXXXXXJ O.oom> O.oom> 
1 o.oom7 o.oom7 O.CXXX>41 O.CXXXXXJ o.oom> O.CXXXXXJ 
2 0.000021 O.OOC021 o.oom7 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
1 O.oo:m9 0CXX@7 o.oom7 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
2 O.cro:J53 0.000021 0.000023 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
1 o.ooms o.oom7 o.oom7 O.CXXXXXJ O.CXXXXlO O.CXXXXXJ 
2 0.000053 O.OOC021 0.000023 O.CXXXXXJ O.CXXXXlO O.CXXXXlO 
1 O.oo:m9 o.oom7 o.oom7 O.CXXXXlO O.CXXXXlO O.CXXXXlO 
2 0.000053 0.000021 0.000023 O.CXXXXlO O.CXXXXlO O.CXXJOOO 
1 0.000039 o.oom7 o.oo:xm O.CXXXXlO O.CXXXXlO O.COCXXXJ 
2 0.000053 O.OOC021 0.000023 O.CXXXXXJ O.CXXXXXJ O.CXXJOOO 
1 O.OOC021 0.000021 0.000021 O.CXXXXXJ O.oom> O.OOCJOIX 
2 0.000049 0.000049 0.000049 O.CXXXXXJ o.oom> O.CXXXXXJ 
1 o.oom7 o.oom7 o.oom7 O.CXXXXlO O.oom> ooom> 
2 O.OOC021 O.OOC021 0000021 O.CXXXXXJ o.oc6:xx> O!XXXX>.. 
1 0000049 0.000049 0.000021 O.CXXXXXJ O.oom> O.CXXXXXJ 
2 0.000023 o.oom7 O.OOC021 O.OOXXXJ O.OOXXXJ O.CXXXXXJ 
1 0.000039 o.oom7 o.oom7 O.CXXXXlO o.oom> o.cxxx:xx· 
2 0.000053 O.OOC021 0.000023 O.CXXXXXJ O.CXXXXlO OCXXXXlO 
1 0.000039 o.oom7 0CXX@7 O.CXXXXlO O.CXXXXlO O.CXXXXXJ 
2 0.000053 0.000021 0.000023 O.CXXXXlO O.CXXXXlO . O.CXXXXlO 
1 0CXX@9 O.<XXl037 o.oom7 O.CXXXXlO O.oom> O.CXXXXXJ 
2 0.000049 o.oom7 0.000049 O.CXXXXlO O.CXXXXlO 0~ 
1 o.oom7 O.OOC021 O.<XXl019 O.CXXXXXJ O.oom> 0.00-X'.O. 
2 O.OOC021 0.000021 0.000021 O.CXXXXlO O.oom> O.CXM."'<X 
1 O.CXXXl39 o.oom7 o.oom7 O.CXXXXlO o.oom> O.oom> 
2 O.OC0053 O.OOC021 ocxxxm O.CXXXXXJ O.oom> OOOCJOIX 
1 O<XXJ041 0.000049 0.000049 O.CXXXXlO O.oom> O.CXXXXXJ 
2 o.oom7 0.000023 o.oom7 O.CXXXXXJ O.oom> ccro.···x 
1 0.000021 O.OOC021 0.000021 O.CXXXXXJ O.CXXXXlO ocoo:oo 
2 0.000049 O.<XXl049 0.000049 O.CXXXXlO C.CXXXXlO O.OCOC\Xl 
I)J ·('K •• PMa: NO 12 
11> Yi '\ 
MODE X-TRANS Y·TRANS Z·TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 O!XXXl53 0.000021 0000023 O.CXXXXX> O.CXXXXX> 0.000000 
2 O.!XXX>53 0.000021 0.000023 O.CXXXXX> 0.000000 0.000000 
1 0.000039 0.000037 0.000037 O.CXXXXX> 0.000000 0.000000 
2 0.000053 0.000021 0.000023 0.000000 0.000000 0.000000 
1 0.000039 o.w:xm 0.000037 0.000000 0.000000 0.000000 
2 0000053 0.000021 0.000023 0.000000 0.000000 0.000000 
1 0.000039 0.000037 0.000037 0.000000 O.GJOOOO 0.000000 
2 O.!XXX>53 0.000021 0.000023 0.000000 0.000000 0.000000 
1 0000039 0.000037 0.000037 0.000000 0.000000 0.000000 
2 O.!XXX>53 0.000021 0.000023 0.000000 0.000000 0.000000 
1 0.000039 o.cxxxm 0.000037 O.CXXXXX> 0.000000 0.000000 
2 O.!XXX>53 0.000021 0.000023 0.000000 0.000000 0.000000 
1 O.!XXX>53 O.OC0021 0.000023 0.000000 0.000000 0.000000 
2 O!XXX>53 0.000021 0.000023 0000000 0.000000 0.000000 
1 0.000039 0.000037 0.000037 0 000000 0.000000 0.000000 
2 O.!XXX>53 0.000021 0.000023 0.000000 0.000000 0.000000 
1 O!XXX>53 0.000021 0.000023 0.000000 O.CXXXXJO 0.000000 
2 O.OOC039 0.000037 0.000037 0.000000 0.000000 0.000000 
1 0.000053 0.000021 0. ()()()()'23 O.CXXXXX> 0.000000 0.000000 
2 0.000039 0.000037 0.000037 0.000000 0.000000 0.000000 
1 O.!XXX>53 0.000021 0.000023 0.000000 0.000000 0.000000 
2 0.000037 0.000021 0.000023 0.000000 0.000000 0.000000 
1 O!XXX>53 0.000021 0.000023 0.000000 0.000000 0000000 
2 0.000053 0.000021 0.000023 0.000000 0.000000 0.000000 
1 0.000039 0.000037 0.000037 0 000000 0.000000 0.000000 
2 0.000053 0.000021 0.000023 0.000000 O.<XXXJOO 0.000000 
1 0.000039 0.000037 0.000037 0.000000 0.000000 0.000000 
2 0 000053 0.000021 0.000023 0.000000 0.000000 0.000000 
1 0.000039 0.000037 0.000037 0.000000 0.000000 0.000000 
2 0.000053 0.000021 0.000023 0.000000 0.000000 0.000000 
1 0.000039 0.000037 0.000037 0.000000 0.000000 0.000000 
2 0.000053 0.000021 0.000023 0.000000 0.000000 0.000000 
1 0.000039 0.000037 0.000037 O.CXXXXX> 0.000000 0.000000 
2 0.000053 0.000021 0.000023 0.000000 0.000000 O.OOOCOO 
1 0.000053 0.000021 0.000023 0.000000 0.000000 0.000000 
2 0.000053 0.000021 0.000023 0000000 0.000000 0.0CXX.XXl 
1 0 000039 0.000037 0.000037 0.000000 0.000000 0.000000 
2 0.000053 0.000021 O.C<XXY23 0.000000 O.CXXXXX> 0.000000 
1 O.!XXX>53 0.00002~ O.IXXXl23 0.000000 0.000000 0000000 
2 0.000039 0.000037 0.000037 0.000000 O.<XXXXX> OCXOO'Xl 
1 O.!XXX>53 0.000021 0000023 0.000000 0.000000 O'XXX>vO 
2 0.000039 0.000037 0.000037 0 000000 0.000000 0\.Xx.<:XXJ 
·• I'AGF.I\0 I J 
II> \'\ ~ 
MODE X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 O.CXXXX37 OCXXXl19 O.OOXX37 O.OCXXXX> O.OCXXXX> O.OCXXXX> 
2 0.00Xl23 0.000037 O.CXXXl19 O.OCXXXX> O.OCXXXXl O.OCXXXX> 
1 0.000037 0.000038 0000023 O.OCXXXX> OOCXXXX> O.OCXXXX> 
2 0000053 O.CXXXl21 0.000023 O.OCXXXX> O.OCXXXXl O.OCXXXX> 
1 0.000038 0.000037 0.000037 O.OCXXXX> O.OCXXXX> b.OCXXXX> 
2 0.000053 O.CXXXl21 o.&:xlo23 O.OCXXXX> O.OCXXXX> O.OCXXXX> 
1 0.000039 0000037 0.000037 O.OCXXXX> O.OCXXXX> O.OCXXXX> 
2 0.000038 O.CXXXl21 0.000023 O.OCXXXXl O.OCXXXXl O.OCXXXXl 
1 0.000039 0.000037 0.000037 O.OCXXXXl O.OCXXXX> O.OCXXXX> 
2 0.000053 0.000038 0.000023 O.OCXXXX> O.OCXXXX> O.OCXXXX> 
1 0.000039 0.000037 0.000037 O.OCXXXX> O.OCXXXX> OOCXXXXl 
2 0.000053 O.CXXXl21 0.000023 O.OCXXXX> O.OCXXXXl O.OCXXXXl 
1 0.000039 o.rxxm7 0.000037 O.OCXXXX> O.OCXXXX> O.OCXXXX> 
2 0.000037 O.CXXXl19 O.CX:XXX37 O.OCXXXX> O.OCXXXX> OOCXXXXl 
1 0.00Xl23 0.000037 O.CXXXl19 O.OCXXXX> O.OCXXXX> O.OCXXXX> 
2 0.000037 0.000038 0.000023 O.OCXXXX> O.OCXXXXl O.OCXXXXl 
1 0.000053 O.CXXXl21 0.000023 O.OCXXXX) O.OCXXXX> O.OCXXXX> 
2 0.000038 O.CXXXJ37 0.000037 O.OCXXXlO O.OCXXXlO O.OCXXXlO 
1 0.000053 U.CXXXl21 0.000023 O.OCXXXX> O.OCXXXlO 0 ()()()()(X) 
2 O.CXXXl39 O.CXXXJ37 0.000037 0. ()()()()(X) 0. ()()()()(X) 0. ()()()()(X) 
1 0.000038 O.CXXXl21 0.000023 0. ()()()()(X) O.OOXXJO O.OCXXXX> 
2 0.000039 0.000037 0.000037 O.OCXXXlO O.OCXXXlO 0. ()()()()(X) 
1 0.000053 0.000038 0.000023 O.OCXXXX> 0 ()()()()(X) 0. ()()()()(X) 
2 0.000039 0.000037 O.CXXXJ37 O.OOCXXXl O.CXXXXXJ 0. ()()()()(X) 
1 0.000053 O.CXXXl21 0.000023 O.OOCXXXl O.OCXXXX> O.OCXXXlO 
2 0.000039 0.000037 0.000037 O.OOCXXXl ocx:xtoo 0. ()()()()(X) 
1 0.000037 O.CXXXl19 0.000037 O.OCXXXlO O.OOCXXXl O.OOCXXXl 
2 0.00Xl23 0.000037 O.CXXXl19 O.OOCXXXl 0. ()()()()(X) O.OCXXXlO 
1 0.000037 0.000038 O.OOXY23 O.OOCXXXl O.OCXXXX> O.OOCXXXl 
2 0.000053 O.CXXXl21 0.000023 O.OOCXXXl 0. ()()()()(X) O.OOCXXXl 
1 0.000038 O.CXXXf37 0000037 O.OOCXXXl O.OCXXXlO O.OOCXXXl 
2 0.000053 O.CXXXl21 O.OOXY23 O.OCXXXlO O.OCXXXlO O.OOCXXXl 
1 0.000039 0.000037 0.000037 O.OCXXXlO O.OOCXXXl O.OOCXXXl 
2 0.000038 OCXXXl21 0.000023 O.OCXXXlO O.OOCXXXl O.OOCXXXl 
1 0.000039 0.000037 0000037 O.OCXXXlO O.OOCXXXl O.OOCXXXl 
2 0.000053 O.OC0038 O.OOXY23 O.OCXXXlO O.OOCXXXl O.OOCXXXl 
1 0.000039 0.000037 0.000037 O.OCXXXlO O.OOCXXXl O.CXXXXX> 
2 0.000053 O.CXXXl21 OOOXY23 O.OCXXXlO O.OCXXXlO O.CXJOOOO 
1 0.000039 0.000037 0.000037 O.ruxx:xl O.OOCXXXl O.OOCXXXl 
2 0.000037 O.CXXXl19 0.000037 O.OCXXXlO O.OOCXXXl 0.000000 
1 O.OOXY23 0.000037 OCXXXl19 O.OCXXXlO O.OCXXXlO 0.000000 
2 O.CXXXX37 0.000038 O.OOXY23 O.CXXXXXJ O.OOCXXXl O.OCXXXlO 
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MODE X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 0Jxxxt37 O<XXX>19 0000037 OOOOOJO O.OOOOJO OOOOOJO 
2 0.000023 0000037 O.<XXX>19 OOOOOJO O.()(UXX) O.OOOOJO 
1 0000037 OOOOJ19 0000037 O.OOOOJO O.OOOOJO O.OOOOJO 
2 0000023 0000037 O<XXX>19 O.OOOOJO O.OOOOJO O.OOOOJO 
1 0000037 O.<XXX>19 0.000037 O.OOOOJO O.OOOOJO O.OOOOJO 
2 0.000023 0000037 O.<XXX>19 O.OOOOJO O.COOXX> O.OOOOJO 
1 0.000037 0.000038 0000023 O.OOOOJO O.<XXXXXl O.<XXXXXl 
2 O.CXXXl53 O.OOOJ21 0.000023 O.OOOOJO O.<XXXXXl O.OOOOJO 
1 0.000038 0.000037 0.000037 O.OOOOJO O.OOCXXXJ O.<XXXXXl 
2 O.CXXXl53 O.OOOJ21 0 000023 O.OOOOJO O.<XXXXXl O.OOOOJO 
1 O.!XXJ039 0.000037 0000037 O.OOOOJO O.OOOOJO O.OOOOJO 
2 0.000038 O.OOOJ21 0.000023 O.<XXXXXl O.<XXXXXl O.CXXXXX> 
1 O.!XXJ039 0.000037 O.<XXX>37 O<XXXXXl O.<XXXXXl O.<XXXXXl 
2 O.CXXXl53 0.000038 0.000023 O.OOOOJO O.OOOOJO O.OOOOJO 
1 0.000039 0 <XXX>37 O.<XXX>37 O.OOOOJO O.OOOOJO O.OOOOJO 
2 O.CXXXl53 O.OOOJ21 0.000023 O.OOOOJO O.<XXXXXl O.OOOOJO 
1 0.000023 O.OOOJ21 O.<XXX>19 O.<XXXXXl O.<XXXXXl O.OOOOJO 
2 0.000037 O.<XXX>19 0.000037 O.OOOOJO O.OOOOJO O.OOOOJO 
1 0.000023 0.000037 O.<XXX>19 O.OOOOJO O.OOOOJO O.OOOOJO 
2 0.000037 0.000038 0.000023 O.OOOOJO O.OOOOJO O.OOOOJO 
1 O.OOOJ53 O.OOOJ21 0.000023 O.OOOOJO O.OOOOJO O.OOOOJO 
2 0.000038 0.000037 0.000037 O.OOOOJO O.OOOOJO O.CXXXXX> 
1 O.CXXXl53 O.OOOJ21 0.000023 O.CXXXXX> O.OOOOJO O.CXXXXX> 
2 O.!XXJ039 0.000037 0.000037 O.<XXXXXl O.CXXXXX> O.CXXXXX> 
1 0.000038 O.OOOJ21 0.000023 O.OOOOJO 0.~ O.CXXXXX> 
2 O.!XXJ039 0.000037 OJXXXJ37 O.OOOOJO O.OOOOJO O.CXXXXX> 
1 O.CXXXl53 0.000038 0.000023 O.CXXXXX> O.<XXXXXl O.CXXXXX> 
2 O.!XXJ039 0.000037 0.000037 O.<XXXXXl O.<XXXXXl O.CXXXXX> 
1 OCXXXl53 O.OOOJ21 0.000023 O.CXXXXX> O.OOOOJO O.OOOOJO 
2 O.!XXJ039 0.000037 0.000037 O.OOOOJO O.<XXXXXl O.<XXXXXl 
1 0.000037 O.<XXX>19 0000037 O<XXXXXl O.<XXXXXl O.<XXXXXl 
2 0.000023 0.000037 O.<XXX>19 O.<XXXXXl O.OOOOJO O.CXXXXX> 
1 0.000037 0000038 0.000023 O.OOOOJO O.CXXXXX> O.<XXXXXl 
2 O.CXXXl53 O.OOOJ21 0.000023 O.OOOOJO O.<XXXXXl O.CXXXXX> 
1 0.000038 0 000037 0000037 O.OOOOJO O.CXXXXX> O.OOOOJO 
2 O.CXXXl53 OOOOJ21 0.000023 O.OOOOJO O.OOOOJO O.OOOOJO 
1 O.!XXJ039 0.000037 0.000037 O.<XXXXXl O.OOOOJO O.<XXXXXl 
2 0.000038 O.OOOJ21 0.000023 O.OOOOJO O.<XXXXXl O.CXXXXXl 
1 O.!XXJ039 0.000037 0.000037 O.OOOOJO O.OOOOJO O.CXXXXX> 
2 O.CXXXl53 O.OCXXJ38 0.000023 O.OOOOJO O.OOOOJO O.CXXXXX> 
1 0000039 O.CXXXl37 0.000037 O.OOOOJO O.<XXXXXl O.<XXX>OO 
2 O.CXXXl53 O.coo:J21 0.000023 C.<XXX>OO O.<XXX>OO O.<XXX>OO 
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WOOE X-TRANS Y·TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 OOCIXJJ7 O.CXXJ019 O.OCIXJJ7 O.OCXXJOO O.OOXXXJ O.OCXXJOO 
2 O.CXXJ023 O.OCIXJJ7 O.CXXl019 O.OCXXJOO O.OCXXJOO O.OCXXJOO 
1 OCXXl037 O.CXXJ038 OCXXJ023 O.OCXXJOO O.OCXXJOO O.OCXXJOO 
2 O.CXXJ053 O.CXXJ021 O.CXXJ023 O.OCXXJOO O.OCXXJOO O.OCXXJOO 
1 O.CXXl038 OQXXJ37 O.CXXl037 O.OCXXJOO O.OCXXJOO O.OCXXJOO 
2 O.CXXl053 O.CXXJ021 O.CXXJ023 O.CXXJOOO O.OCXXJOO O.OCXXJOO 
1 0000039 O.CXXXJ37 o.cx:n:m O.OCXXJOO O.OCXXJOO O.OCXXlOO 
2 O.CXXl037 O.CXXJ019 0.000037 O.CXXlOOO O.OCXXJOO O.OCXXJOO 
1 OCXXJ023 OJJ:X:fJ37 O.CXXl019 O.CXXlOOO O.OCXXJOO O.OCXXlOO 
2 O.CXXXJ37 O.CXXJ038 O.CXXJ023 O.OCXXJOO O.OCXXJOO O.OCXXlOO 
1 0CXXX)53 O.CXXJ021 O.CXXJ023 O.CXXJOOO O.CXXJOOO O.CXXJOOO 
2 O.CXXl038 0.000037 0.000037 OCXXJOOO O.OCXXJOO O.CXXJOOO 
1 O.CXXl053 O.CXXJ021 O.CXXJ023 O.OCXXJOO O.OCXXJOO O.OCXXJOO 
2 0.000039 o.oo:xm 0.000037 O.OCXXJOO O.CXXJOOO O.OCXXJOO 
1 OCXXJ038 O.CXXJ021 O.CXXJ023 O.OCXXJOO O.OCXXJOO O.OCXXJOO 
2 0.000039 0.000037 O.<XXJ037 O.OCXXlOO O.OCXXJOO O.OCXXJOO 
1 O.CXXl053 O.CXXJ038 O.CXXJ023 O.OCXXlOO O.OCXXJOO O.CXXlOOO 
2 0.000039 0.000037 0.000037 O.OCXXlOO O.OCXXJOO O.OCXXlOO 
1 O.CXXl053 O.CXXJ021 O.CXXJ023 O.OCXXJOO O.OCXXJOO O.CXXJOOO 
2 0.000039 0.000037 0.000037 O.OCXXlOO O.OCXXJOO O.OCXXlOO 
1 0.000037 O.CXXl019 0.000037 O.OCXXJOO O.OCXXJOO O.CXXJOOO 
2 O.CXXl023 O.<XXJ037 O.CXXJ019 O.OCXXJOO O.OCXXJOO O.OCXXJOO 
1 O.CXXlC37 O.CXXl038 O.CXXJ023 O.OCXXJOO O.OCXXJOO O.CXXJOOO 
2 O.CXXl053 O.CXXJ021 O.<XXXl23 O.CXXJOOO O.OCXXJOO O.CXXlOOO 
1 O.CXXl038 O.<XXJ037 0.000037 O.OCXXJOO o.cro:p:> O.OCXXJOO 
2 O.CXXl053 O.CXXJ021 O.CXXJ023 O.OCXXJOO O.CXXJOOO O.!XXXXX> 
1 0.000039 0.000037 0.000037 O.!XXXXX> O.OCXXJOO O.CXXJOOO 
2 O.CXXl038 O.CXXJ021 O.CXXJ023 O.CXXlOOO O.CXXlOOO O.!XXXXX> 
1 0.000039 0.000037 0.000037 O.!XXXXX> O.!XXXXX> O.CXXlOOO 
2 O.CXXl053 O.CXXl038 O.CXXl023 O.OCXXlOO O.OCXXJOO O.!XXXXX> 
1 0.000039 O.OCIXJJ7 0.000037 O.OCXXlOO O.OCXXJOO O.OCXXJOO 
2 O.CXXl053 O.CXXJ021 O.CXXl023 O.OCXXlOO O.OCXXlOO O.OCXXlOO 
1 0.000039 O.CXXJ037 O.OO:Xl37 O.OCXXJOO O.OCXXlOO O.!XXXXX> 
2 0.~7 O.CXJ0019 0.000037 O.!XXXXX> O.OCXXJOO O.!XXXXX> 
1 O.CXXl023 O.OCIXJJ7 O.OOJ019 O.OCXXJOO O.OCXXJOO O.!XXXXX> 
2 O.OCIXJ37 O.CXXJ038 O.CXXJ023 O.OCXXJOO O.!XXXXX> O.!XXXXX> 
1 O.CXXl053 O.CXXJ021 O.CXXl023 O.OCXXJOO O.OCXXJOO O.!XXXXX> 
2 O.CXXl038 0.000037 0.000037 O.CXXJOOO O.OCXXJOO O.!XXXXX> 
1 0.000037 O.<XXJ037 O.CXXJ023 O.!XXXXX> O.OCXXJOO O.!XXXXX> 
2 0.000039 0.000037 0.000037 O.!XXXXX> O.OCXXJOO O.!XXXXX> 
1 O.CXXJ038 O.CXXJ021 O.CXXXIL3 O!XXXXX> O.!XXXXX> O.!XXXXX> 
2 0000039 0.000037 0.000037 O.OCXXlOO O.oo:xlOO O.OCXXlOO 
•• I'AOI:t-.o l b 
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X-TRANS Y·TRANS Z·TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 ooo::ms O.<XXX>19 O.<XXX>21 O.CXXXJOO O.CXXXJOO O.CXXXJOO 
2 O.CXXXX32 O.<XXX>19 0000019 OCXXXJOO O.CXXXJOO O.CXXXJOO 
1 0.000053 O.<XXX>21 0.000023 O.CXXXJOO O.CXXXJOO O.OO<XXX> 
2 0.000039 OJXXXl37 0.000037 0.000000 O.IXXXXX> O.OO<XXX> 
1 0.000037 O.<XXX>19 0.000037 O.CXXXJOO OIXXXXX> O.OO<XXX> 
2 0.000023 0.000037 O.<XXX>19 0.000000 O.IXXXXX> O.OO<XXX> 
1 0.000037 0.000038 0.000023 0.000000 O.IXXXXX> <O.OO<XXX> 
2 0.00Xl53 O.<XXX>21 0.000023 O.OO<XXX> O.OO<XXX> 0.000000 
1 O.<XXX>29 O.<XXX>21 0.000037 0.000000 O.OO<XXX> 0.000000 
2 0000023 0.000037 O.<XXX>21 0.000000 O.OO<XXX> 0.000000 
1 OCXXXl21 0.000023 O.<XXX>19 0000000 0.000000 0.000000 
2 0000037 O.<XXX>21 0000023 0000000 O.OOXXX> 0.000000 
1 ooo::ms 0.000019 O.<XXX>21 O.CXXXJOO O.iXXXXXl 0.000000 
2 O.CXXXX32 O.<XXX>19 0.000019 0.000000 O.IXXXXX> 0.000000 
1 O.COXl53 O.<XXX>21 0.000023 0.000000 O.IXXXXX> O.OO<XXX> 
2 0.000039 0.000037 0.000037 0.000000 O.O<XXX>O O.OO<XXX> 
1 0.000037 O.<XXX>19 0.000037 O.CXXXJOO OIXXXXX> O.OO<XXX> 
2 0.000023 0.000037 O.<XXX>19 0.000000 O.O<XXX>O 0.000000 
1 0.000037 O.<XXX>38 0.000023 O.O<XXX>O O.O<XXX>O O.OO<XXX> 
2 0.00Xl53 O.<XXX>21 0.000023 O.CXXXJOO O.O<XXX>O 0.000000 
1 0.00Xl29 O.<XXX>21 0.000037 O.CXXXJOO O.O<XXX>O O.O<XXX>O 
2 O.COOJ23 0.000037 O.<XXX>21 0.000000 O.OO<XXX> 0.000000 
1 O.<XXXl21 0.000023 O.<XXX>19 0000000 O.OO<XXX> O.OO<XXX> 
2 0.000037 O.<XXX>21 0.000023 O.CXXXJOO O.OO<XXX> 0.000000 
1 ooo::ms O.<XXX>19 O.<XXX>21 O.CXXXJOO 0.000000 O.OOXXX> 
2 O.CXXXX32 O.<XXX>19 O.<XXX>19 O.CXXXJOO o.rxxxii:J 0.000000 
1 0.00Xl53 O.<XXX>21 0.000023 O.CXXXJOO 0.000000 0.000000 
2 0.000039 O.CXXXX37 0.000037 0.000000 O.OO<XXX> 0.000000 
1 0.000037 O.<XXX>19 0.000037 O.CXXXJOO O.OO<XXX> 0.000000 
2 0.000023 0.000037 0.000019 0.000000 O.OO<XXX> 0.000000 
1 0.000037 0.000038 0.000023 O.CXXXJOO O.O<XXX>O O.OO<XXX> 
?. 0.00Xl53 0.000021 0.000023 0.000000 0.000000 O.OO<XXX> 
1 O.<XXX>29 O.<XXX>21 0.000037 O.CXXXJOO O.OO<XXX> OOO<XXX> 
2 0.000023 0.000037 0.000021 0.000000 O.COOXJO 0.000000 
1 0.000021 0.000023 0.000019 O.CXXXJOO O.OO<XXX> OIXXXXX> 
2 0.000037 O.<XXX>21 0.000023 O.CXXXJOO O.OO<XXX> 0.000000 
1 o.oo::ms 0.000019 O.<XXX>21 O.CXXXJOO 0.000000 0.000000 
2 0(XXX)32 0.000019 0.000019 OCXXXJOO 0.000000 OCXXXXV' 
1 0.00Xl53 O.<XXX>21 0.000023 OCXXXJOO O.OO<XXX> ocxxxxx: 
2 0000039 0.000037 OJX!.X137 0000000 0.000000 O.CXXXXlO 
1 0.000037 O.<XXX>19 0.000037 O.CXXXJOO O.OO<XXX> OCXXXY"l 
2 0000023 O.OCIYJ37 O.oc<:J019 O.CXXX:OO O.OO<XXX> 0 000000 
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X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 0. ()()(X)53 0.000019 0.000021 0.000000 0.000000 0.000000 
2 0.000032 O.()()(X)53 0.000019 0.000000 0.000000 0.000000 
1 O.()()(X)53 0000021 O.()()(X)53 0.000000 0.000000 0.000000 
2 0.000039 O.ro:xt37 O.ro:xt37 0.000000 0.000000 0.000000 
• 1 O.ro:xt37 0()()(X)53 O.CXXX:l37 0.000000 0.000000 0.000000 
2 0.000023 O.ro:xt37 O.()()(X)53 0.000000 0.000000 0.000000 
1 OJX1.m7 O.CXXXX38 0.000023 0.000000 0.000000 0.000000 
2 O.()()(X)53 0.000021 0.000023 0.000000 0.000000 0.000000 
1 0.000029 O.()()(X)53 O.ro:xt37 0.000000 0.000000 0.000000 
2 0.000023 O.ro:xt37 0.000021 0.000000 0.000000 0.000000 
1 O.()()(X)53 0.000019 0.000021 0.000000 0.000000 0.000000 
2 0.000032 0.()()(X)53 0.000019 0.000000 0.000000 0.000000 
1 0.000053 0.000021 0.()()(X)53 0.000000 0.000000 0.000000 
2 0.000039 o.ro:m7 O.ro:xt37 0.000000 0.000000 0.000000 
1 O.ro:xt37 0.000053 0.000037 0.000000 0.000000 0.000000 
2 0.000023 O.ro:xt37 0 ()()(X)53 0.000000 0.000000 0.000000 
1 0.000037 O.CXXXX38 0.000023 0.000000 0.000000 0.000000 
2 0.000053 0.000021 0.000023 0.000000 0.000000 0.000000 
1 0.000029 0.000053 0.000037 0.000000 0.000000 0.000000 
2 0.()()(X)53 0.000019 0.000021 0.000000 0.000000 0.000000 
1 0.000032 0.()()(X)53 0.000019 0.000000 0.000000 0.000000 
2 O()()(X)53 0.000021 0. ()()(X)53 0.000000 0.000000 0.000000 
1 0.000039 0.000037 0.000037 0.000000 0.000000 0.000000 
2 O.ro:xt37 0.()()(X)53 0.000037 0.000000 0.000000 0.000000 
1 0.000023 O.ro:xt37 O.()()(X)53 0.000000 0.000000 0.000000 
' 2 0.000037 O.CXXXX38 0.000023 0.000000 O.CXXY.XX) 0.000000 
1 0. ()()(X)53 0.000021 0.000023 0.000000 0.000000 0.000000 
2 0.000029 0.()()(X)53 0.000037 0.000000 0.000000 0.000000 
1 0.()()(X)53 0.000019 0.000021 0.000000 0.000000 0.000000 
2 0.000032 0.()()(X)53 0.000019 0.000000 0.000000 0.000000 
1 0.()()(X)53 0.000021 0()()(X)53 0.000000 0.000000 0.000000 
2 0.000039 C.ro:xt37 O.ro:xt37 0.000000 0.000000 0.000000 
1 O.ro:xt37 O()()(X)53 Oro:xt37 0.000000 0.000000 0.000000 
2 0.000023 O.ro:xt37 0.000053 0.000000 0.000000 O.CXM:W 
1 O.ro:xt37 0.000038 0.000023 0.000000 0.000000 0.000000 
2 0.000053 0.000021 0.000023 0.000000 0.000000 O.CXXXXX> 
1 0.000029 0.000053 0.000037 0.000000 0.000000 O.CXXXXX> 
2 0.000053 0.000019 O.OO'.Xl21 0.000000 0.000000 O.CXXXXX> 
1 O.(.(XX)32 0.000053 0.000019 O.CXXXXX> 0.000000 O.CXXXXX> 
2 0.000053 0.000021 0.000053 0.000000 0.000000 O.CXXXXX> 
1 0.000039 0.000037 O.oo:xJ37 0.000000 0.000000 0.000000 
2 0.000037 0.000053 0.000037 O.CXXXXX> 0.000000 O.CXXXXX> 
I \ 
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X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 0000047 O.OOX>19 0.CXXX)21 O.<XXXXX> O.<XXXXX> O.<XXXXX> 
2 0.000043 0.000043 0.000047 O.<XXXXX> O.<XXXXX> o.oocxro 
1 O.CXXXl29 O.OOX>17 0.000023 O.<XXXXX> O.<XXXXX> O.<XXXXX> 
2 COOX>53 0.000043 OCXXX)21 O.<XXXXX> o.oocxro o.oocxro 
1 0.00X)32o O.cxro53 0.000043 O.<XXXXX> O.<XXXXX> O.<XXXXX> 
2 O.cxro53 0.000021 Ocxro53 O.<XXXXX> O.<XXXXX> O.<XXXXX> 
1 O.CXXl039 O.cxro37 O.OOX>37 O.<XXXXX> o.oocxro O.<XXXXX> 
2 O.cxro37 0.000053 O.cxro37 o.oocxro o.oocxro o.oocxro 
1 0.000023 O.cxro37 0.000053 o.oocxro O.<XXXXX> O.<XXXXX> 
2 O.cxro37 O.cx:xJ038 0.000023 o.oocxro o.oocxro o.oocxro 
1 0.000053 0.000021 0.000023 O.<XXXXX> o.oocxro O.<XXXXX> 
2 Ocx:xm9 0.000053 Ocxro37 ooocxro O.<XXXXX> O.<XXXXX> 
1 O.cx:ro47 O.cxro19 o.cx:xm1 o.oocxro O.<XXXXX> o.oocxro 
2 0.000043 0.000043 0.000047 o.oocxro o.oocxro O.<XXXXX> 
1 OCXXXl29 O.OOX>17 0.000023 O.<XXXXX> o.oocxro O.<XXXXX> 
2 0.000053 0.000043 0.CXXX)21 o.oocxro O.<XXXXX> O.<XXXXX> 
1 O.OCXXJ32 0.000053 0.000043 O.CXXXXXJ o.oocxro o.oocxro 
2 0.000053 0.000021 0.000053 o.oocxro o.oocxro O.<XXXXX> 
1 O.OOX>39 O.cxro37 O.OOX>37 o.oocxro o.oocxro o.oocxro 
2 O.cxro37 0.000053 O.cxro37 O.<XXXXX> O.<XXXXX> o.oocxro 
1 0.000023 O.cxro37 0.000053 o.oocxro o.oocxro o.oocxro 
2 O.cxro37 O.cx:xJ038 0.000023 o.oocxro o.oocxro o.oocxro 
1 0.000053 O.cxro21 0000023 o.oocxro o.oocxro O.<XXXXX> 
2 O.cx:xm9 0.000053 O.cxro37 o.oocxro o.oocxro o.oocxro 
1 0.000047 O.cxro19 O.cxro21 o.oocxro o.oocxro O.<XXXXX> 
2 0.000043 0.000043 0.000047 O.<XXXXX> o.oocxro O.<XXXXX> 
1 O.cx:xm9 O.OOX>17 0.000023 o.oocxro O.<XXXXX> O.<XXXXX> 
2 0.000053 0.000043 o.cx:xm1 o.oocxro o.oocxro O.<XXXJOO 
1 O.OCXXJ32 0.000053 0.000043 O.<XXXXX> o.oocxro O.<XXXXX> 
2 0.000053 O.cxro21 O.CXJ0053 o.oocxro o.oocxro o.oocxro 
1 0.000039 O.cxro37 O.cxro37 o.oocxro o.oocxro O.<XXXJOO 
2 O.cxro37 0.000053 O.cxro37 o.oocxro o.oocxro O.<XXXJOO 
1 0.000023 0.000037 0.000053 O.<XXXXX> o.oocxro O.<XXXJOO 
2 O.cxro37 O.cx:xJ038 0.000023 O.<XXXXX> o.cx:x::xm O.<XXXXX> 
1 0.000053 O.cxro21 0.000023 0.000000 o.oocxro O<XXXXX> 
2 O.cx:xm9 0.000053 O.cxro37 o.oocxro o.oocxro o.oocxro 
1 0000047 O.OOX>19 o.cx:xm1 O.<XXXXX> o.oocxro o.oocxro 
2 0.000043 0.000043 0.000047 O.<XXXXX> o.oocxro ocxxxro 
1 0CXXX)29 O.OOX>17 0000023 O.O'.XXXX) o.oocxro O<XXXXXJ 
2 0000053 0.000043 0.0v0021 O.<XXXXX> O.<XXXXX> ooocxro 
1 O.OCXXJ32 0.000053 0000043 O.<XXXXX> 0.000000 O<XXXXX> 
2 0.000053 O.CXXX)21 0.000053 0.000000 0.000000 O ...XXXXXJ 
·· 1'1\GENO l lJ 
'K II> Y\JS 
II.100E X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN 
Z-ROTAN 
1 O.!XXXl53 O.COOJ43 0000021 O.OOJCXXl OOOJCXXl O.OOJCXXl 
2 0.000032 0.000053 O.COOJ43 O.OOJCXXl O.OOJCXXl O.OOJCXXl 
1 0.000029 0.000017 0.000023 O.OOJCXXl O.OOJCXXl O.OOJCXXl 
2 0.000053 O.COOJ43 0.000021 o.cxx:x:oo O.CXX:X:OO 
ocxx:x:oo 
1 0.000032 0.000053 O.COOJ43 O.CXX:X:OO ocxx:x:oo o.cxx:x:oo 
2 0.000047 0.000019 0.000021 o.cxx:x:oo ocxx:x:oo 
o.cxx:x:oo 
1 O.COOJ43 O.COOJ43 0.000047 ocxx:x:oo o.cxx:x:oo o.cxx:x:oo 
2 0.000029 0.000017 0.000023 O.CXX:X:OO O.CXX:X:OO 
o.cxx:x:oo 
1 O.!XXXl53 O.COOJ43 0.000021 o.cxx:x:oo O.CXX:X:OO o.cxx:x:oo 
2 0.000032 0.000053 O.COOJ43 o.cxx:x:oo o.cxx:x:oo O.OOJCXXl 
1 O!XXXl53 0.000021 O.!XXXl53 O.OOJCXXl OOOJCXXl O.CXXXXXl 
2 0000037 0.000017 0.000023 O.CXXXXXl o.CXXXXXJ 
O.CXXXXXl 
1 O.!XXXl53 O.COOJ43 0.000021 O.CXXXXXJ O.CXXXXXJ o.CXXXXXJ 
2 0.000032 0.000053 O.COOJ43 O.CXXXXXl O.CXXXXXJ o.CXXXXXJ 
1 O.!XXXl53 O.COOJ43 0.000021 o.CXXXXXJ O.CXXXXXl O.CXXXXXl 
2 0.000032 O.!XXXl53 O.COOJ43 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
1 O.!XXXl53 OCOOJ43 0.000021 O.CXXXXXl O.CXXXXXJ O.CXXXXXl 
2 O.OC!X>37 0.000021 0.000021 O.CXXXXXJ O.coo:lOO O.CXXXXXJ 
1 0.000031 0.000021 0.000037 o.CXXXXXJ O.CXXXXXl O.CXXXXXl 
2 0.000039 Oftxm7 0.000021 O.CXXXXXl O.CXXXXXJ O.CXXXXXJ 
1 o.oocx.m 0.000023 0.000019 O.CXXXXXJ O.CXXXXXJ o.CXXXXXJ 
2 0.000025 0.000021 0.000023 O.CXXXXXl O.CXXXXXl O.CXXXXXl 
1 OJXXXJ37 0.000037 0.000021 O.CXXXXXl O.CXXXXXl O.CXXXXXl 
2 O!XXXl53 O.COOJ43 0.000021 O.CXXXXXJ O.OOJCXXl O.OOJCXXl 
1 0.000032 0.000053 O.COOJ43 O.CXXXXXJ 0.~ o.CXXXXXJ 
2 O.cxro53 O.COOJ43 0.000021 O.CXXXXXl O.CXXXXXJ O.CXXXXXl 
1 0000032 0.00Xl53 O.COOJ43 O.CXXXXXl O.CXXXXXJ o.CXXXXXJ 
2 Ocxro53 O.COOJ43 0.000021 O.CXXXXXJ O.CXXXXXJ o.CXXXXXJ 
1 0.00Xl53 O.COOJ43 0.000021 O.CXXXXXl O.CXXXXXl O.OOJCXXl 
2 0.000037 0.000021 0.000021 o.cxx:x:oo O.CXXXXXJ o.CXXXXXJ 
1 0.000031 0.000021 0.000037 O.CXXXXXJ O.CXXXXXJ O.CXXXXXl 
2 0.000039 0.000037 0.000021 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
1 ooocx.m 0.000023 0.000019 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
2 0.000025 0.000021 0.000023 O.CXXXXXJ O.CXXXXXJ O.CXXXXXl 
1 O.r::J:XXJ37 0.000037 0.000021 O.CXXXXXJ O.CXXXXXJ O.CXXXXXl 
2 O.cxro53 O.COOJ43 0.000021 O.CXXXXXJ 0.000000 O.CXXXXXJ 
1 0000032 0.000053 O.COOJ43 0.000000 0.000000 o.cxxo:x> 
2 O.cxro53 O.COOJ43 O.o:ro21 0.000000 O.OOJCXXl O.CXXXXXl 
1 0.000037 0.000021 0 000021 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
2 0.000031 0.000021 0.000037 O.CXXXXXJ 0.000000 O.CXXXXXl 
1 0000032 0.000053 O.COOJ43 O.CXXXXXl 0.000000 OOOJCXXl 
2 O.cxro53 O.COOJ43 0 000021 0.000000 o.ooo:m O.CXXXXXl 
)I ·('K -- I'A(i l: NO ~ll 
II) Yl ':--
MODE X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 OOC0053 O.oo:xl43 0.000021 O.<.XXXXXJ O.CXXXXXJ O.<.XXXXXJ 
2 0.000037 0.000021 0.000021 O.<.XXXXXJ O.CXXXXXJ O.<.XXXXXJ 
1 0.000031 0.000021 0.000037 O.<.XXXXXJ O.CXXXXXJ o.oocx:ro 
2 0.000039 0.000037 0.000021 O.OOCXXJO O.OOCXXJO O.<.XXXXXJ 
1 O.CXXJ033 O.CXXJ023 O.CXXJ019 O.OOCXXJO ' O.OOCXXJO O.<.XXXXXJ 
2 0.000025 0.000021 O.CXXJ023 O.<.XXXXXJ O.OOCXXJO O.OOCXXJO 
1 0.000037 0.000037 0.000021 O.<.XXXXXJ O.CXXXXXJ O.CXXXJOO 
2 O.OC0053 Ooo:xl43 0.000021 O.OOCXXJO O.OOCXXJO O.OOCXXJO 
1 0.000032 O.OC0053 O.oo:xl43 O.OOCXXJO O.OOCXXJO O.<.XXXXXJ 
2 O.OC0053 O.oo:xl43 0.000021 O.<.XXXXXJ O.OOCXXJO O.<.XXXXXJ 
1 0.000037 0.000021 0.000021 O<.XXXXXJ O.!XXXXXl O.<.XXXXXJ 
2 0.000037 0.000021 0.000021 O.OCXXJOO O.<.XXXXXJ O.OOCXXJO 
1 0000021 0.000037 O.CXXl019 O.OOCXXJO O.<.XXXXXJ O.!XXXXXl 
2 OCXXJ043 O.OC0053 O.CXXJ043 O.OOCXXJO O.CXXXXXJ O.<.XXXXXJ 
1 O.OC0053 0.000032 0000053 O.<.XXXXXJ O.CXXXXXJ O.<.XXXXXJ 
2 O.CXXJ043 O.OC0053 O.CXXJ043 O.CXXXXXJ O.CXXXlOO O.OOCXXJO 
1 0.000021 0.000037 0.000021 O.OOCXXJO O.CXXXlOO O.OOCXXJO 
2 0.000021 0.000037 O.CXXJ021 O.OOCXXJO O.CXXXlOO O.OOCXXJO 
1 0.000037 0.000021 0.000037 O.OOCXXJO 0 ()()()(XX) O.CXXXlOO 
2 O.CXXJ043 O.OC0053 O.CXXJ043 0. ()()()(XX) O.OOCXXJO O.OOCXXJO 
1 0.000021 O.CXXJ023 O.CXXJ019 O.CXXXXXJ 0. ()()()(XX) O.<.XXXXXJ 
2 0000037 0.000021 O.CXXJ023 O.OOCXXJO O.OOCXXJO O.OOCXXJO 
1 0.000037 OL'00021 0.000021 O.<.XXXXXJ O.!XXXXXl O.CXXXlOO 
2 0.000037 0.000021 0.000021 O.OOCXXJO O.CXXXlOO O.CXXXlOO 
1 0.000021 0.000037 O.CXXl019 O!XXXXXl o.cxxxm O.CXXXlOO 
2 OCXXJ043 O.cxxx:63 O.CXXJ043 O.<.XXXXXJ O.!XXXXXl O.<.XXXXXJ 
1 0000053 0.000032 0.000053 O.OOCXXJO O.CXXXXXJ O.<.XXXXXJ 
2 O.CXXJ043 O.cxxx:63 O.CXXJ043 O.OOCXXJO O.CXXXlOO O.<.XXXXXJ 
1 0.000021 0.000037 0.000021 O.OOCXXJO O.CXXXlOO O.CXXXlOO 
2 0.000021 0.000037 0.000021 O.<.XXXXXJ 0 ()()()(XX) 0 ()()()(XX) 
1 0.000037 0.000021 OJXJX137 O<.XXXXXJ O.CXXXlOO O.CXXXlOO 
2 O.CXXJ043 O.cxxx:63 O.CXXJ043 O.OOCXXJO 0. ()()()(XX) O.OOCXXJO 
1 0.000021 O.CXXJ023 O.CXXJ019 O.OOCXXJO O.CXXXlOO O.OOCXXJO 
2 OJXJ'IJ37 0.000021 O.CXXJ023 O.<.XXXXXJ O.CXXXlOO O.OOCXXJO 
1 0000037 0.000021 0.000021 O.<.XXXXXJ O.CXXXlOO O.<.XXXXXJ 
2 0.000037 0.000021 0.000021 O.OOCXXJO 0.000000 O.!XXXXXl 
1 0.000021 0.000037 O.CXXl019 O.<.XXXXXJ 0.000000 O.<.XXXXXJ 
2 O.CXXJ043 O.cxxx:63 OCXXJ043 O.<.XXXXXJ 0.000000 O.<.XXXXXJ 
1 0000053 0.000032 0.000053 O.CXXXXXJ 0.000000 0.000000 
2 O.CXXJ043 O.cxxx:63 O.CXXJ043 O.CXXXXXJ 0.000000 O.OOCXXJO 
1 0000021 0.000037 0.000021 O.<.XXXXXJ 0.000000 O.<.XXXXXJ 
2 0.000021 0.000037 0.000021 0.000000 O<.XXXXXJ O<.XXXXXJ 
DECK - · I'A(;" NO 21 
II) Yl :-. 
MODE X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 OJXXXl37 O.OCXXJ21 O.OCXXJ21 O.CXXXXXJ O.OCXXXXJ O.CXXXXXJ 
2 0.000037 O.OCXXJ21 O.OCXXJ21 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
1 OOCXXJ21 0.000037 0.00))19 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
2 0.000043 O.OCXXl53 0.000043 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
1 O.OCXXl53 0.000032 O.OCXXl53 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
2 0.000043 O.OCXXl53 0.000043 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
1 O.OCXXJ21 0.000037 O.OCXXJ21 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
2 O.OCXXJ21 0.000037 O.OCXXJ21 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
1 0000037 O.OCXXJ21 0.000037 O.CXXXXXJ OCXXXXXJ O.<XXXXX> 
2 0.000043 O.OCXXl53 0.000043 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
1 0.000043 OOCXXl53 0.000043 O.CXXXXXJ O.<XXXXX> O.CXXXXXJ 
2 O.OCXXl53 0.000032 O.OCXXl53 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
1 0.000043 O.OCXXl53 0.000043 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
2 0.000043 O.OCXXl53 0.000043 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
1 O.<X0037 O.OCXXJ21 0.000037 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
2 O.OC0043 O.OCXXl53 0.000043 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
1 0.000043 O.OCXXl53 0.000043 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
2 O.OCXXl53 0.000032 OOCXXl53 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
1 0.000043 O.OCXXl53 0.000043 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
2 0.000043 O.CXl0053 0.000043 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
1 0.000037 O.OCXXJ21 0.000037 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
2 0.000043 O.OCXXl53 0.000043 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
1 O.OC0043 O.OCXXl53 0.000043 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
2 O.OCXXl53 0.000032 O.OCXXl53 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
1 0.000043 O.OCXXl53 0.000043 . o.cxx:xm o.cro;ro o.cxx:xm 
2 0.000037 O.OCXXJ21 O.OCXXJ21 O.CXXXXXJ o.cxx:xm O.CXXXXXJ 
1 0.000037 O.OCXXJ21 O.OCXXJ21 o.cxx:xm o.cxx:xm o.cxx:xm 
2 O.OCXXJ21 0.000037 O.<X0019 O.CXXXXXJ o.cxx:xm O.CXXXXXJ 
1 0.000043 O.OCXXl53 0.000043 O.<XXXXXl o.cxx:xm O.OO<XOO 
2 O.OCXXl53 0.000032 O.OCXXl53 o.cxx:xm o.cxx:xm O.CXXXXXJ 
1 0000043 O.OCXXl53 0000043 o.cxx:xm o.cxx:xm O.OO<XOO 
2 O.OCXXJ21 0.000037 O.OCXXJ21 O.CXXXXXJ o.cxx:xm O.OO<XOO 
1 O.OCXXJ21 0.000037 O.OCXXJ21 O.CXXXXXJ o.cxx:xm o.cxx:xm 
2 O.w..J.Xj7 O.OCXXJ21 0.000037 o.cxx:xm O.CXXXXXJ O.OO<XOO 
1 0000043 O.OCXXl53 0000043 o.cxx:xm o.cxx:xm O.<XXXXJ: 
2 0.000043 O.OCXXl53 0.000043 O.OO<XOO o.cxx:xm O.<XXXXX.l 
1 O.OCXXl53 0.000032 O.OCXXl53 O.OO<XOO O.CXXXXXJ o.cxx:xm 
2 0.000043 O.OCXXl53 O.CXXX>43 O.CXXXXXJ O.oxoo:l O.cocx:xY 
1 0.000043 O.OCXXl53 0.000043 O.OO<XOO o.cxx:xm o.oo:xn 
2 0.000037 O.OCXXJ21 0.000037 O.OO<XOO O.oxoo:l O.OC<XXX' 
1 0.000043 O.OCXXl53 0000043 O.OO<XOO O.CXXXXXJ O.<XXXX(J 
2 0.000043 O.OCXXl53 0.000043 O.CXXXXXJ O.OOXlOO o.ooocx:o 
•• I'A( OI ; ~() Y l 
Ill '~ '' 
MODE X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 • 0000043 0.000043 0.00Xl21 O.OOXXXl O.OOXXXl O.OOXXXl 
2 0 r:t:t:Xf37 O.OCXXY21 O.WXJ37 O.OOXXXl O.OOXXXl O.OOXXXl 
1 O.OCXXY21 O.fXXXJJ7 0.000019 O.OOXXXl O.OOXXXl O.OOXXXl 
2 O.OOC043 0.000053 0.000043 O.OOXXXl O.OOXXXl O.OOXXXl 
1 0.000053 O.WXJ32 0.000053 O.OOXXXl O.OOXXXl O.OOXXXl 
2 0.000043 0.000053 0.000043 O.OOXXXl O.OOXXXl 0.000000 
1 O.OCXXY21 O.WXJ37 O.OCXXY21 O.OOXXXl O.OOXXXl 0.000000 
2 0.00Xl21 O.WXJ37 O.OCXXY21 O.OOXXXl 0.000000 0.000000 
1 O.WXJ37 O.OCXXY21 OWXJ37 0.000000 O.OOXXXl 0.000000 
2 0000043 O.CXXXl53 0.000043 0000000 O.OOXXXl OOOXXXl 
1 0000043 O.CXXXl53 0.000043 OOOXXXl O.OOXXXl 0.000000 
2 OJXXJ:137 O.OCXXY21 0.00Xl21 0.000000 0.000000 0.000000 
1 0.00Xl21 O.WXJ37 O.WXJ37 O.<XXXXX> O.OOXXXl O.OOXXXl 
2 0000043 0.000043 0.00Xl21 0.000000 O.OOXXXl O.<XXXXX> 
1 O.r:t:t:Xf37 O.OCXXY21 O.WXJ37 O.OOXXXl 0.000000 0.000000 
2 0.00Xl21 0. r:t:t:Xf37 0.000019 O.<XXXXX> 0.000000 0.000000 
1 0.000043 0.000053 0.000043 0.000000 O.OOXXXl O.<XXXXX> 
2 0.000053 O.WXJ32 0.000053 0.000000 O.OOXXXl 0.000000 
1 0.000043 0.000053 0.000043 O.OOXXXl O.<XXXXX> 0.000000 
2 0.00Xl21 0. r:t:t:Xf37 0.00)()21 O<XXXXX> O.OOXXXl 0.000000 
1 000Xl21 O.WXJ37 O.OCXXY21 O.<XXXXX> O.OOXXXl 0.000000 
2 O.WXJ37 0.00Xl21 O.WXJ37 0.000000 O.OOXXXl 0.000000 
1 0.000043 O.CXXXl53 0.000043 O.OOXXXl O.OOXXXl O.OOXXXl 
2 0.000043 O.CXXXl53 0.000043 O.OOXXXl 0.000000 0.000000 
1 0.000043 0.000043 0.00Xl21 O.OOXXXl o.cxxxm 0.000000 
2 O.WXJ37 0.00Xl21 O.WXJ37 O.OOXXXl o.ocro:x> 0.000000 
1 0.00Xl21 O.OCXX>37 0.000019 O.OOXXXl O.<XXXXX> 0.000000 
2 0.000043 0.000053 0.000043 O.OOXXXl O.OOXXXl 0.000000 
1 0.000053 O.WXJ32 O.CXXXl53 O.OOXXXl 0.000000 O.OOXXXl 
2 0.000043 0.000053 0.000043 O.OOXXXl O.OOXXXl 0.000000 
1 O.OCXXY21 O.WXJ37 0.00)()21 O.OOXXXl O.OOXXXl O.OOXXXl 
2 O.OCXXY21 0. r:t:t:Xf3 7 0.00)()21 O.OOXXXl O.OOXXXl 0.000000 
1 O.WXJ37 0.00Xl21 O.WXJ37 O.CXXXXXl 0.000000 O.OOXXXl 
2 0.000043 O.<XO:l53 0.000043 O.!XXXXXJ O.OOXXXl 0.000000 
1 O.CXXX>43 0.000053 0000043 O.OOXXXl O.OOXXXl Oexxlrol 
2 0.000043 0.000043 0.00)()21 O.OOXXXl O.OOXXXl 0.000000 
1 OWXJ37 0.00Xl21 O.WXJ37 O.OOXXXl O.OOXXXl O.<XXXXX'l 
2 0.00Xl21 O.<XXX)37 0.000019 O.OOXXXl O.OOXXXl o.cxxm 
1 0.000043 O.CXXXl53 0.000043 0.000000 o.ocro:x> O.CXXXX" 
2 OCXXXl53 O.WXJ32 0.000053 0.000000 o.ocro:x> OOC'XXX' 
1 0.000043 0.000053 0000043 0.000000 O.OOXXXl O.CX A 
2 O.OCXXY21 O.fXXXJJ7 0.00)()21 O.OCXXX:O o.ocro:x> 0. CXXXJ().l 
.. I'Ma·. ~o ~J 
II> Yl :, 
X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 O.<XXX>43 O.<XXX>43 o.oo:m1 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
2 O.w::t::f37 o.oo:m1 O.w::t::f37 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
1 o.ocx:m1 0. w::t::f37 0.000019 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
2 O.<XXX>43 0.000053 O.<XXX>43 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
1 0.000053 O.w::t::r:32 0.000053 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
2 O.<XXX>43 O.CXXXl53 O<XXX>43 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
1 o.ocx:m1 O.fXJX137 o.oo:m1 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
2 o.oo:m1 O.w::t::f37 o.oo:m1 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
1 O.w::t::f37 o.oo:m1 O.w::t::f37 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
2 O.<XXX>43 O.CXXXl53 O.<XXX>43 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
1 O.<XXX>43 0.00Xl53 O.<XXX>43 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
2 O.<XXX>43 O.<XXX>43 o.ocx:m1 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
1 O.w::t::f37 o.oo:m1 O.w::t::f37 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
2 o.oo:m1 O.w::t::f37 0.000019 O.CY.XXXX> O.CXXXXXJ O.CXXXXXJ 
1 O.<XXX>43 0.00Xl53 O.<XXX>43 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
2 0.000053 0. w::t::f32 0.00Xl53 O.CXXXXXJ O.CXXXXXJ O.OOXOO 
1 O.<XXX>43 O.CXXXl53 O.<XXX>43 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
2 o.ocx:m1 O.w::t::f37 o.oo:m1 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
1 o.ocx:m1 O.w::t::f37 o.ocx:m1 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
2 O.w::t::f37 ooo:m1 0. w::t::f37 O.CXXXXXJ 0.000000 O.CXXXXXJ 
1 O.<XXX>43 0.00Xl53 O.<XXX>43 O.CXXXXXJ 0.000000 O.CXXXXXJ 
2 O.<XXX>43 0.00Xl53 O.<XXX>43 O.CXXXXXJ 0.000000 O.CXXXXXJ 
1 O.<XXX>43 O.<XXX>43 o.oo:m1 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
2 O.w::t::f37 o.oo:m1 O.w::t::f37 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
1 o.ocx:m1 O.<XXXX37 0.000019 O.CXXXXXJ 0.~ O.CXXXXXJ 
2 O.<XXX>43 0.00Xl53 O.<XXX>43 0.000000 o.oo:xro O.OOXXX> 
1 0.00Xl53 O.CXXXX32 0.00Xl53 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
2 O.<XXX>43 0.00Xl53 O.<XXX>43 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
1 o.ocx:m1 O.w::t::f37 0.000021 0.000000 0.000000 O.CXXXXXJ 
2 o.ocx:m1 O.w::t::f37 0.000021 O.CXXXXXJ 0.000000 O.CXXXXXJ 
1 O.w::t::f37 o.oo:m1 O.w::t::f37 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
2 O<XXX>43 O.CXXXl53 O.<XXX>43 O.CXXXXXJ 0.000000 O.CXXXXXJ 
1 O<XXX>43 0.00Xl53 O.<XXX>43 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
2 O<XXX>43 O.croJ43 o.ocx:m1 O.CXXXXXJ O.CXXXXXJ O.()»JLl() 
1 o.oocxm 0.000021 0. w::t::f37 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
2 o.ocx:m1 O.w::t::f37 0.000019 0.000000 0.000000 O.CXXXXXJ 
1 0.000043 0.00Xl53 O.<XXX>43 O.CXXXXXJ O.OCXXXX> 0.000000 
2 0.00Xl53 O.CXXXX32 O.COOJ53 O.CXXXXXJ O.CXXXXXi O.CXXXXXJ 
1 O.croJ43 0.00Xl53 O.cxro43 O.OCXXXX> O.OCXXXX> 0.000000 
2 0.000021 O.w::t::f37 o.ocx:m1 0.000000 0.000000 0.000000 
1 OOCXX)21 O.<XXXX37 OCXXX)21 0.000000 0.000000 0.000000 
2 O.w::t::f37 000))21 O.w::t::f37 0.000000 O.OCXXXX> 0.000000 
-- I'MiE NO 24 
II) Yl l\ 
X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 O.CXXXl53 0000032 OJYXX137 O.CXXXXX> O.CXXXXX> O.<XXXXXJ 
2 O.OX043 OJY:X:/137 O.CXXXl53 O.CXXXXX> O.oo::xxxJ O.<XXXXXJ 
1 O.CXXXl53 O<XXXX32 O.<XXXl53 Ooo::xxxJ OcXroxl O.<XXXXXJ 
2 0.0C<X)37 O.(XXX)21 o.oo:m1 O.oo::xxxJ O.oo::xxxJ O.<XXXXXJ 
1 O.OX043 O.CXXX>43 O.(XXX)21 O.oo::xxxJ O.<XXXXXJ O.<XXXXXJ 
2 OJ:J:XYJ37 0.(XXX)21 O.CXXXJ37 O.oo::xxxJ O.<XXXXXJ O.<XXXXXJ 
1 o.oo:m1 O.CXXXJ37 0.000019 O.oo::xxxJ O.oo::xxxJ O.<XXXXXJ 
2 O.OX043 O.<XXXl53 O.CXXX>43 O.oo::xxxJ O.oo::xxxJ O.<XXXXXJ 
1 O.CXXXl53 O.<XXXl53 0000023 O.oo::xxxJ O.oo::xxxJ O.<XXXXXJ 
2 O.OX043 O.<XXXl53 O.CXXX>43 O.oo::xxxJ O.oo::xxxJ O.<XXXXXJ 
1 O.CXXXl53 O.<XXXX32 O.CXXXJ37 O.oo::xxxJ Ooo::xxxJ OOOXXXJ 
2 O.OX043 O.CXXXJ37 O.CXXXl53 O.oo::xxxJ Ooo::xxxJ O.<XXXXXJ 
1 O.CXXXl53 O.<XXXX32 O.CXXXl53 O.oo::xxxJ O.<XXXXXJ O.<XXXXXJ 
2 O.CXXXJ37 O.(XXX)21 o.oo:m1 O.oo::xxxJ Ooo::xxxJ O.<XXXXXJ 
1 O.OX043 O.CXXX>43 o.oo:m1 O.oo::xxxJ O.<XXXXXJ O.<XXXXXJ 
2 O.CXXXJ37 o.oo:m1 O.CXXXJ37 O.oo::xxxJ O.oo::xxxJ O.<XXXXXJ 
1 0.000021 O.CXXXJ37 O.OOC019 O.oo::xxxJ O.<XXXXXJ O.<XXXXXJ 
2 O.OX043 O.<XXXl53 O.OX043 Ooo::xxxJ O.<XXXXXJ o.ooooco 
1 O.CXXXl53 O.CXXXJ32 O.CXXXl53 Ooo::xxxJ O.<XXXXXJ O.<XXXXXJ 
2 O.OX043 O.CXXXl53 O.OX043 O.oo::xxxJ O.<XXXXXJ O.OOOOCO 
1 O.CXXXl53 O.CXXXJ32 O.CXXXJ37 O.oo::xxxJ O.OOOOCO O.OOOOCO 
2 O.OX043 O.CXXXJ37 O.CXXXl53 O.oo::xxxJ O.OOOOCO o.ooooco 
1 O.CXXXl53 O.CXXXJ32 O.CXXXl53 Ooo::xxxJ O.<XXXXXJ O.<XXXXXJ 
2 O.CXXXl37 0.000021 0.000021 O.oo::xxxJ O.OOOOCO O.<XXXXXJ 
1 O.OX043 O.OX043 0.000021 O.oo::xxxJ O.<XXXXXJ O.<XXXXXJ 
2 O.CXXXJ37 0.000021 O.CXXXJ37 Ooo::xxxJ o.cxxx:ro O.OOOOCO 
1 O.OC0021 OJ:XX:Xl37 O.OOC019 O.oo::xxxJ O.<XXXXXJ O.OOOOCO 
2 O.OX043 O.CXXXl53 O.CXXX>43 O.oo::xxxJ O.OOOOCO O.OOOOCO 
1 O.CXXXl53 O.<XXXX32 O.CXXXl53 O.oo::xxxJ O.<XXXXXJ O.<XXXXXJ 
2 O.OX043 O.<XXXl53 O.CXXX>43 O.oo::xxxJ O.<XXXXXJ O.OOOOCO 
1 O.<XXXl53 O.<XXXX32 O.CXXXJ37 O.oo::xxxJ O.oo::xxxJ O.<XXXXXJ 
2 O.OX043 O.CXXXJ37 O.<XXXl53 O.oo::xxxJ O.<XXXXXJ O.<XXXXXJ 
1 O.CXXXl53 O<XXX>32 O.CXXXl53 O.OOOOCO G.oo::xxxJ O.<XXXXXJ 
2 O.CXXXJ37 O.CXXXX21 0.000021 o.ooooco O.OOOOCO o.ooooco 
1 0.000043 OCXXX>43 0.000021 O.OOOOCO o.ooooco O.<XXXXXJ 
2 O.CXXXl37 o.oo:m1 O.CXXXl37 o.ooooco O.oo::xxxJ O.OOOOCO 
1 0.000021 O.CXXXJ37 O.OOC019 O.OOOOCO O.OOOOCO O.OOOOCO 
2 O.OX043 O.<XXXl53 O.!XXX>43 O.OOOOCO O.OOOOCO o.ooooco 
1 O.CXXXl53 O.O<XXl32 O.CXXXl53 O.OOOOCO O.OOOOCO O.OOOOCO 
2 0.000043 O.CXXXl53 0.000043 O.OOOOCO O.oo::xxxJ O.OOOOCO 
1 O.CXXXl53 O.CXXXJ32 O.CXXXJ37 O.OOOOCO O.OOOOCO o.ooooco 
2 0.000043 O.CXXXJ37 O.ocro53 O.oo::xxxJ O.OOOOCO O.OOOOCO 
K • • I' Mol' '0 2~ 
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MODE X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 o.cxxm7 0.000021 OIXXX)37 O.OOXXXJ O.oo:xxx> O.oo:xxx> 
2 0.000021 o.cxxm7 0.000019 O.OOXXXl o.oo:xxx> O.oo:xxx> 
1 OJX0043 OOOJ053 O.cxro43 O.OOXXXJ o.oo:xxx> O.oo:xxx> 
2 o.cxxm7 0.000021 01XXX)37 O.OOXXXJ O.oo:xxx> o.oo:xxx> 
1 O.cxro43 0.CXXX)43 0.000021 O.OOXXXJ o.oo:xxx> O.oo:xxx> 
2 o.cxxm7 0.000021 o.cxxm7 O.OOXXXJ o.oo:xxx> o.oo:xxx> 
1 0.000021 OIXXX)37 0.000019 O.OOXXXJ o.oo:xxx> o.oo:xxx> 
2 O.cxro43 O.OOJ053 O.cxro43 O.OOXXXl o.oo:xxx> O.C<XXXXl 
1 O.OOJ053 O.cxxm2 OIXXX)37 O.OOXXXJ o.oo:xxx> o.oo:xxx> 
2 O.cxro43 o.cxxm7 O.rox>53 O.OOXXXJ O.C<XXXXl O.C<XXXXl 
1 O.OOJ053 O.cxxm2 O.rox>53 O.OOXXXJ O.oo:xxx> o.oo:xro 
2 o.cxxm7 0.000021 0.000021 O.OOXXXJ O.oo:xxx> O.C<XXXXl 
1 0.CXXX)43 OCXXX)43 0.000021 O.OOXXXJ O.C<XXXXl O.C<XXXXl 
2 o.cxxm7 O.OOC021 o.cxxm7 O.OOXXXJ O.oo:xxx> O.C<XXXXl 
1 0.000021 o.cxxm7 0.000019 O.OOXXXJ o.oo:xxx> O.C<XXXXl 
2 0.000043 O.rox>53 0.000043 O.OOXXXJ 0.000000 0.000000 
1 o.cxxm7 0.000021 o.cxxm7 O.OOXXXJ 0.000000 0.000000 
2 0.000043 0.000043 0.000021 0.000000 0.000000 O.C<XXXXl 
1 0.000037 0.000021 o.cxxm7 O.OOXXXJ o.oo:xxx> O.OOXXXJ 
2 0.000021 o.cxxm7 0.000019 0.000000 O.oo:xxx> O.OOXXXJ 
1 0.000043 O.rox>53 0.000043 O.OOXXXJ O.OOXXXJ o.oo:xxx> 
2 O.CXXl053 0.000032 o.cxxm7 O.OOXXXJ O.OOXXXJ 0.000000 
1 O.cxro43 o.cxxm7 O.rox>53 0.000000 0.000000 0.000000 
2 O.rox>53 o.cxxm2 O.rox>53 0.000000 O.oo:xxx> 0.000000 
1 o.cxxm7 0.000021 0.000021 O.OOXXXJ o.roxro o.oo:xxx> 
2 0.000043 0.000043 0.000021 O.oo:roJ 0.000000 0.000000 
1 o.cxxm7 0000021 o.cxxm7 O.OOXXXJ 0.000000 o.oo:xxx> 
2 0.000021 o.cxxm7 0.000019 0.000000 0.000000 O.C<XXXXl 
1 0.(00)43 O.OOJ053 0.CXXX)43 O.OOXXXJ o.oo:xxx> o.oo:xro 
2 o.cxxm7 0000021 o.cxxm7 O.OOXXXJ O.C<XXXXl O.C<XXXXl 
1 0.(00)43 0.(00)43 0000021 O.OOXXXJ O.oo:xxx> O.oo:xxx> 
2 o.cxxm7 0.000021 01XXX)37 O.OOXXXJ O.oo:xxx> 0.000000 
1 0.000021 o.cxxm7 0.000019 O.OOXXXJ 0.000000 O.C<XXXXl 
2 0.CXXX)43 O.:xxxl53 0.CXXX)43 O.OOXXXJ 0.000000 0.000000 
1 O.OOJ053 O.cxxm2 o.cxxm7 0.000000 o.oo:xxx> O.C<XXXXl 
2 0.000043 O.OCOC/37 O.rox>53 O.OOXXXJ O.oo:xxx> O.C<XXXXl 
1 O.rox>53 O.cxxm2 O.rox>53 O.OOXXXJ O.C<XXXXl O.coo:xxl 
2 o.cxxm7 0.000021 0.000021 O.OOXXXl O.oo:xxx> 0.000000 
1 0.000043 0(00)43 0.000021 O.OOXXXJ 0.000000 O.oo:xxx> 
2 o.cxxm7 0.000021 o.cxxm7 0.000000 0.000000 0.000000 
1 0.000021 o.cxxm7 0.000019 O.OOXXXJ 0.000000 0.000000 
2 0.000043 O.OOJ053 0.000043 o.w:x:oo 0.000000 0.000000 
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X-TRANS Y-TRANS Z-TR.ANS X-ROTAN Y-ROTAN Z-ROTAN 
1 O.CXXXJ37 O.OC0021 0.00Xl37 O.OOXXXl O.OOXXXl O.CXXX:OO 
2 O.OC0021 O.w:xf37 0.00Xl19 O.OOXXXl O.CXXX:OO O.CXXX:OO 
1 O.OC0023 O.OC0023 O.OC0023 O.OOXXXl O.OOOXlO O.CXXX:OO 
2 O.w:xf37 O.OC0021 O.w:xf37 O.OOOXlO O.OOOXlO O.OOOXlO 
1 O.OC0021 O.w:xf37 0.00Xl19 O.OOXXXl O.OOOXlO O.CXXX:OO 
2 0.000043 O.CXXXl63 0.000043 O.OOOXlO O.OOOXlO O.OOOXlO 
1 o.rxxxm O.OC0021 O.w:xf37 O<XXXXX:l O.<XXXXX:l O.OOOXlO 
2 0.000043 0.000043 O.OC0021 O.<XXXXX:l O.OOOXlO O.OOOXlO 
1 o.rxxxm OOC0021 O.w:xf37 O.OOOXlO O.OOOXlO O.OOOXlO 
2 O.OC0021 O.w:xf37 0.00Xl19 O.OOOXlO O.<XXXXX:l O.OOOXlO 
1 0.000043 O.CXXXl53 0.000043 O.<XXXXX:l O.OOOXlO O.<XXXXX:l 
2 O.CXXXl53 O.w:xf32 O.w:xf37 O.<XXXXX:l O.<XXXXX:l O.OOOXlO 
1 0.000043 O.w:xf37 0.00Xl53 O.<XXXXX:l O.<XXXXX:l O.CXXXX'Q 
2 0.00Xl53 O.w:xf32 0.00Xl53 O.OOXXXl O.OOOXlO O.OOOXlO 
1 0.000037 O.OC0021 0.000021 O.<XXXXX:l O.OOOXlO O.OOOXlO 
2 0.000043 0.000043 0.000021 O.OOOXlO O.OOOXlO O.OOOXlO 
1 O.w:xf37 O.OC0021 OJ1XXJ37 O.OOOXlO O.OOOXlO o.cxxx:oo 
2 O.OC0021 O.w:xf37 0.00Xl19 O.OOOXlO o.cxxx:oo O.OOXlOO 
1 O.OC0023 O.OC0023 O.OC0023 O.OOOXlO O.OOOXlO O.CXXX:OO 
2 0.000037 O.OC0021 0.000037 O.OOOXlO O.OOOXlO O.OOOXlO 
1 O.OC0021 O.OCJX137 0.00Xl19 O.OOOXlO O.OOXlOO o.cxxx:oo 
2 0.000043 0.00Xl53 0.000043 O.OOOXlO O.OOOXlO O.OOOXlO 
1 O.w:xf37 O.OC0021 O.w:xf37 O.OOOXlO O.OOOXlO O.OOOXlO 
2 0.000043 0.000043 O.OC0021 O.OOOXlO O.OOOXlO O.OOOXlO 
1 O.OCJX137 O.OC0021 O.w:xf37 O.OOXXXl O.CXXX:OO O.OOOXlO 
2 O.OC0021 O.w:xf37 0.00Xl19 O.OOOXlO O.cro'm O.OOOXlO 
1 0.000043 0.00Xl53 0.000043 O.OOXXXl O.CXXX:OO O.CXXX:OO 
2 0.00Xl53 O.w:xf32 0.000037 O.OOOXlO O.CXXX:OO O.OOOXlO 
1 0.000043 O.w:xf37 0.00Xl53 O.OOOXlO O.OOOXlO O.OOOXlO 
2 0.00Xl53 O.w:xf32 0.00Xl53 O.OOXXXl O.OOOXlO O.OOOXlO 
1 Ow:xf37 OOC0021 O.OC0021 O.OOOXlO O.OOOXlO O.OCXXXXJ 
2 0.000043 0.000043 O.OC0021 O.OOOXlO O.CXXX:OO O.OOOXlO 
1 O.w:xf37 O.OC0021 O.CXXXl37 O.OOOXlO O.CXXX:OO O.OOOXlO 
2 O.OC0021 OJXX!JJ7 0.00Xl19 O.OOOXlO O.OOOXlO 0~ 
1 O.OC0023 OOC0023 O.OC0023 O.OOOXlO O.CXXX:OO O.<XXXXX:l 
2 0.0()()()37 O.OC0021 O.w:xf37 O.OOOXlO 0.00()()()() O.OOOXlO 
1 O.OC0021 O.w:xf37 0.00Xl19 O.OOOXlO O.OOOXlO O.OQ()()()() 
2 0.000043 0.00Xl53 0.000043 o.cxxx:oo O.OOOXlO O.OOOXlO 
1 0.000037 O.OC0021 O.w:xf37 O.OOOXlO O.OQ()()()() O.OOOXlO 
2 0.000043 0.000043 O.OC0021 O.OOXlOO o.cxxx:oo O.OOOXlO 
1 0.000037 O.OC0021 0.00Xl37 O.OOOXlO 0 OQ()()()() O.OOXlOO 
2 O.OC0021 O.w:xf37 0.00Xl19 O.OOOXlO O.OQ()()()() O.OOOXlO 
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X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 OCXXXl37 O<XXJ021 O.CXXXl37 O.CXXXlOO O.CXXXlOO O.CXXXlOO 
2 O.<XXJ021 O.CXXXl37 O.CXXX>19 O.CXXXlOO O.CXXXlOO O.CXXXlOO 
1 O.CXXXl37 O.CXXX>23 OCXXX>23 O.CXXXlOO O.CXXXlOO O.CXXXlOO 
2 O.CXXXl37 O.<XXJ021 O.CXXXl37 O.CXXXlOO O.CXXXlOO O.CXXXlOO 
1 O.CXXXl37 O.<XXJ021 O.CXXXl37 O.CXXXlOO O.CXXXlOO O.CXXXlOO 
2 O.CXXXl37 O.CXXXl37 O.CXXX>19 O.CXXXlOO O.CXXXlOO O.CXXXlOO 
1 O.C<XXl43 0<XXX)53 O.<XXX>43 O.CXXXlOO q.cxx:xro O.CXXXlOO 
2 O.<XXX)53 O.CXXXl32 O.CXXXl37 O.CXXXlOO OCXXXlOO O.CXXXlOO 
1 O.<XXX>43 O.CXXXl37 O.<XXX)53 O.CXXXlOO O.CXXXlOO O.CXXXlOO 
2 0.<XXX)53 O.CXXXl32 O.<XXXl53 O.CXXXlOO O.CXXXlOO O.CXXXlOO 
1 O.CXXXl37 O.<XXJ021 O<XXJ021 OCXXXlOO O.CXXXlOO OCXXXlOO 
2 O.<XXX>43 O.<XXX>43 O.<XXJ021 O.CXXXlOO OCXXXlOO O.CXXXlOO 
1 OCXXXl37 O<XXJ021 O.CXXXl37 O.CXXXlOO OCXXXlOO O.CXXXlOO 
2 0.000021 O.CXXXl37 O.CXXXl19 O.CXXXlOO O.CXXXlOO O.CXXXXXl 
1 O.CXXXl37 O.CXXX>23 O.CXXX>23 OCXXXlOO O.CXXX>OO O.CXXX>OO 
2 O.CXXXl37 O.<XXJ021 0.000037 OCXXX>OO O.CXXX>OO O.CXXX>OO 
1 O.CXXXl37 0.000021 0.000037 O.OOJOOO O.CXXXlOO O.CXXXlOO 
2 O.CXXXl37 O.CXXXl37 O.CXXX>19 O.CXXXlOO O.CXXX>OO O.CXXX>OO 
1 0.000043 0.000053 0.000043 O.CXXX>OO O.CXXX>OO O.CXXX>OO 
2 OOOC053 O.CXXXl32 0.000037 O.CXXX>OO OCXXXlOO O.CXXX>OO 
1 0.000043 O.CXXXl37 0.000053 O.CXXX>OO O.CXXX>OO O.OCXXXXJ 
2 OOOC053 O.CXXXl32 0.000053 O.CXXX>OO O.CXXX>OO O.CXXX>OO 
1 O.CXXXl37 O<XXJ021 O.<XXJ021 O.CXXX>OO O.CXXX>OO O.OOCXXX> 
2 0.000043 0.000043 O.<XXJ021 O.OOCXXX> O.CXXXJOO O.CXXX>OO 
1 O.CXXXl37 O.<XXJ021 O.CXXXl37 O.CXXX>OO O.OOOOOJ OCXXXlOO 
O.<XXJ021 O.CXXXl37 I 2 O.CXXXl19 O.OOCXXX> O.CXXX>OO O.CXXX>OO 
1 O.CXXXl37 O.CXXX>23 O.CXXX>23 O.OOCXXX> O.OOCXXX> O.OOCXXX> 
2 0.000043 0.000021 O.CXXXl37 O.OOCXXX> O.OOCXXX> O.OOCXXX> 
1 O.CXXXl37 O<XXJ021 O.CXXXl37 O.OOCXXX> O.OOCXXX> O.OOCXXX> 
2 OCXXXl37 O.CXXXl37 OCXXX>19 O.OOCXXX> O.OOCXXX> O.OOCXXX> 
1 O.<XXX>43 000Xl53 O.<XXX>43 O.OOCXXX> O.OOCXXX> O.OOCXXX> 
2 0<XXX)53 O.CXXXl32 OCXXXl37 O.CXXX>OO O.OOCXXX> O.OOCXXX> 
1 0000043 O.CXXXl37 0<XXX)53 OOOCXXX> O.OOCXXX> O.OOCXXX> 
2 0.00Xl53 O.CXXXl32 0.<XXX)53 O.OOCXXX> O.OOCXXX> O.OOCXXX> 
1 O.CXXXl37 O<XXJ021 O.<XXJ021 O.OOCXXX> O.OOCXXX> O.OOCXXX> 
2 0.000043 0.000043 O.<XXJ021 O.OOCXXX> OOOCXJOO O.OOCXXX> 
1 OCXXXl37 O.<XXJ021 O.CXXXl37 OOOCXXX> O.OOCXXX> O.OOCXXX> 
2 O.<XXJ021 O.CXXXl37 O.CXXX>19 O.CX:X:X:OO O.OOCXXX> O.CXXX>OO 
1 O.CXXXl37 OCXXX>23 O.CXXX>23 O.OOCXXX> O.OOCXXX> O.CXXX>OO 
2 0.000043 O.<XXJ021 O.CXXXl37 O.OOJOOO O.OOCXXX> OOOCXXX> 
1 O.CXXXl37 O.<XXJ021 0.000)37 OOOCXXX> O.OOCXXX> O.OOCXXX> 
2 0.000043 O.CXXXl37 O.CXXX>19 O.OOCXXX> O.CXXXXYJ OCXXX>OO 
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X-TRANS ¥-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 0 CY.X)()43 o.oo:ms O.CXXXl53 O.<XXXXXl O.<XXXXXl O.<XXXXXl 
2 O.CXXXl53 o.oo:ms O.CXXXl53 O.<XXXXXl O.<XXXXXl O.<XXXXXl 
1 o.ro:xm o.oo:ms O.CXXXl21 O.<XXXXXl O.<XXXXXl O.<XXXXXl 
2 0.000043 0.000043 O.CXXXl21 O.<XXXXXl O.<XXXXXl O.<XXXXXl 
1 O.ro::IJ37 O.CXXXl21 O.ro::IJ37 O.<XXXXXl O.<XXXXXl O.<XXXXXl 
2 O.CXXXl21 0. ro::l:f37 0.000019 O.<XXXXXl O.<XXXXXl O.<XXXXXl 
1 O.ro::IJ37 0.000023 0.000023 O.<XXXXXl O.<XXXXXl O.<XXXXXl 
2 0.000043 O.CXXXl21 0. ro::l:f37 O.<XXXXXl O.<XXXXXl O.<XXXXXl 
1 Oro::IJ37 O.CXXXl21 0. ro::l:f37 O.<XXXXXl O.<XXXXXl O.<XXXXXl 
2 O.CXXXl43 O.ro::IJ37 0.000019 O.<XXXXXl O.<XXXXXl O.<XXXXXl 
1 0.000043 O.ro::IJ37 O.CXXXl53 O.<XXXXXl O.<XXXXXl O.<XXXXXl 
2 O.CXXXl53 0.00Xl32 O.CXXXl53 O.<XXXXXl OOOXXX> O.<XXXXXl 
1 O.ro::IJ37 O.CXXXl21 0.000021 O.<XXXXXl O.<XXXXXl O.<XXXXXl 
2 0.000043 0.000043 O.CXXXl21 O.<XXXXXl O.<XXXXXl O.<XXXXXl 
1 0.000043 o.oo:ms O.CXXXl53 O.<XXXXXl O.<XXXXXl O.<XXXXXl 
2 O.CXXXl53 o.oo:ms O.CXXXl53 O.<XXXXXl O.OOXXX> O.<XXXXXl 
1 O.ro::IJ37 O.CXXl038 O.CXXXl21 O.<XXXXXl O.<XXXXXl O.CXXlOOO 
2 0.000043 0.000043 O.CXXXl21 O.<XXXXXl O.CXXXXXJ o.oo:x:oo 
1 0.000037 O.CXXXl21 O.ro::IJ37 O.<XXXXXl 0.000000 O.<XXXXXl 
2 0.000021 0.000037 0.000019 0.000000 O.<XXXXXl 0.000000 
1 0.000037 0.000023 0.000023 0.000000 O.<XXXXXl 0.000000 
2 0.000043 O.CXXXl21 O.ro::IJ37 O.<XXXXXl O.<XXXXXl O.<XXXXXl 
1 O.ro::IJ37 O.CXXXl21 O.ro::IJ37 O.<XXXXXl O.<XXXXXl 0.000000 
2 0.000043 O.ro::IJ37 0.000019 O.<XXXXlC O.<XXXXXl 0.000000 
1 0.000043 O.ro::IJ37 O.CXXXl53 O.<XXXXXl O.<XXXXXl O.<XXXXXl 
2 O.CXXXl53 0.00Xl32 O.CXXXl53 O.<XXXXXl o.ro:im O.<XXXXXl 
1 O.ro::IJ37 0.000021 O.CXXXl21 O.<XXXXXl O.<XXXXXl O.<XXXXXl 
2 0.000043 0.000043 O.CXXXl21 O.<XXXXXl O.<XXXXXl 0.000000 
1 0.000043 o.oo:ms O.CXXXl53 0.000000 O.<XXXXXl O.<XXXXXl 
2 O.CXXXl53 o.oo:ms O.CXXXl53 0.000000 0.000000 O.<XXXXXl 
1 O.ro::IJ37 o.oo:ms 0.000021 0.000000 O.<XXXXXl 0.000000 
2 0.000043 0.000043 0.000021 0.000000 O.<XXXXXl 0.000000 
1 O.ro::IJ37 O.CXXXl21 0.000037 0.000000 O.<XXXXXl O.<XXXXXl 
2 O.CXXXl21 O.ro::IJ37 0.000019 O.<XXXXXl 0.000000 0.000000 
1 0. ro::l:f37 0.000023 0.000023 0.000000 O.<XXXXXl O.<XXXXXl 
2 0.000043 0.000021 O.ro::IJ37 0.000000 0.000000 O.<XXXXXl 
1 O.ro::IJ37 O.CXXXl21 OJ:n:x137 O<XXXXXl O.OCO:X:O O.<XXXXXl 
2 0.000043 O.OCJ:XJ37 0.000019 O.<XXXXXl O.<XXXXXl O.<XXXXXl 
1 0.000043 O.ro::IJ37 O.CXXXl53 O.<XXXXXl O.<XXXXXl O.<XXXXXl 
2 O.CXXXl53 0.00Xl32 O.CXXXl53 O.<XXXXXl O.<XXXXXl O.<XXXXXl 
1 O.ro::IJ37 O.CXXXl21 O.CXXXl21 O.<XXXXXl 0.000000 0.000000 
2 O.<Y.XXl43 0.000043 O.CXXXl21 0.000000 O.<XXXXXl o.oo:x:oo 
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X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 O.OOJ037 0000049 OOOJ031 O.CXXXXXJ O.cx:xxxJO O.cx:xxxJO 
2 O.CXXl043 OCXXXl38 0.(00)53 O.CXXXXXJ O.cx:xxxJO O.C«XXX.l 
1 0.(00)53 OCXXXl38 0.(00)53 O.CXXXXXJ O.cx:xxxJO O.cx:xxxJO 
2 O.OOJ037 O.CXXXl38 O.CXXXl21 O.CXXXXXJ O.cx:xxxJO O.cx:xxxJO 
1 O.CXXl043 O.CXXl043 O.CXXXl21 O.CXXXXXJ O.cx:xxxJO O.<XXXXX> 
2 O.OOJ037 O.CXXXl21 o.oo:xX37 O.<XXXXX> O.<XXXXX> O.<XXXXX> 
1 O.CXXXl21 OOOJ037 OJ:XXX>19 O.CXXXXXJ O.cx:xxxJO O.<XXXXX> 
2 O.OOJ037 O.CXXX>23 OCXXX>23 O.CXXXXX> O.<XXXXX> O.cx:xxxJO 
1 O.CXXl043 OCXXXl21 OOOJ037 O.CXXXXXJ O.<XXXXX> O.<XXXXX> 
2 O.OOJ037 O.CXXXl21 O.OOJ037 O.CXXXXX> O.CXXXXXl O.CXXXXX> 
1 O.CXXl043 OOOJ037 O.OCXXl19 O.CXXXXX> O.cx:xxxJO O.<XXXXX> 
2 O.CXXl043 O.OOJ037 0.(00)53 O.CXXXXX> O.cx:xxxJO O.cx:xxxJO 
1 O.OOJ037 0.000049 O.OOJ031 O.CXXXXX> O.oo:x:XX> O.coo:XX> 
2 O.OOJ037 0.000049 O.OCIC031 O.CXXXXX> O.cx:xxxJO O.oo:x:XX> 
1 O.OCIC037 0.000049 O.OOJ031 O.CXXXXXJ O.cx:xxxJO O.oo:x:XX> 
2 O.C'C0043 O.CXXXl38 0.(00)53 O.CXXXXXJ O.cx:xxxJO O.oo:x:XX> 
1 O.OOOJ53 O.CXXXl38 0.(00)53 O.CXXXXXJ O.oo:x:XX> 0. C()()(XX) 
2 O.OOJ037 O.CXXXl38 O.CXXXl21 O.CXXXXX> O.cx:xxxJO O.oo:x:XX> 
1 O.CXXl043 O.CXXl043 O.CXXXl21 O.O<XXXX> O.cx:xxxJO O.oo:x:XX> 
2 OJXX$137 0.000021 O.OOJ037 O.OCXXlOO O.cx:xxxJO O.OOCXXX> 
1 0.000021 O.OOJ037 O.OCXXl19 O.CXXXXX> O.cx:xxxJO O.oo:x:XX> 
2 O.OOJ037 O.CXXX>23 O.CXXX>23 O.OCXXlOO O.cx:xxxJO O.OOCXXX> 
1 O.CXXl043 0.000021 OOOJ037 O.oo:x:XX> O.cx:xxxJO O.oo:x:XX> 
2 O.OCIC037 0.000021 O.OOJ037 O.oo:x:XX> O.oo:x:XX> O.oo:x:XX> 
1 O.CXXl043 O.OOJ037 0.000)19 O.CXXXXX> O.CXXXXXl O.oo:x:XX> 
2 O.CXXl043 O.OOJ037 0.(00)53 O.CXXXXX> o.cxxmo OOOCXXX> 
1 O.OOJ037 0.000049 O.OOJ031 O.CXXXXXJ O.oo:x:XX> O.oo:x:XX> 
2 O.OOJ037 0.000049 O.OOJ031 O.CXXXXX> O.oo:x:XX> O.oo:x:XX> 
1 O.OOJ037 0.000049 O.OOJ031 O.CXXXXXJ O.oo:x:XX> O.CXXXXXl 
2 O.CXXl043 C.CXXXl38 0.(00)53 O.CXXXXXJ O.CXXXXXl O.oo:x:XX> 
1 0(00)53 O.CXXXl38 0.(00)53 O.CXXXXX> O.oo:x:XX> O.oo:x:XX> 
2 O.OOJ037 O.CXXXl38 O.CXXXl21 O.<XXXXXJ O.<XXXXXJ O.<XXXXXJ 
1 OCXXl043 OCXXl043 O.CXXXl21 O.CXXXXXl O.CXXXXXl O.<XXXXX> 
2 O.CX:XX:X37 0.000021 O.OOJ037 O.<XXXXXJ O.<XXXXX> O.CXXXXXl 
1 O.CXXXl21 O.OOJ037 O.OCXXl19 O.<XXXXX> O.<XXXXX> O.<XXXXXJ 
2 O.OOJ037 O.CXXX>23 O.CXXX>23 O.CXXXXX> O.cx:xxxJO O.CXXXXXl 
1 O.CXXl043 O.CXXXl21 O.OOJ037 O.CXXXXX> O.CXXXXXl O.CXXXXXl 
2 O.OOJ037 OCXXXl21 O.OOJ037 O.<XXXXXJ O.oo:x:XX> O.<XXXXXJ 
1 O.CXXl043 O.OOJ037 O.OCXXl19 O.<XXXXXJ O.<XXXXXJ O.CXXXXXJ 
2 O.CXXl043 O.OOJ037 0.(00)53 O.CXXXXXJ O.<XXXXXJ O.CXXXXlO 
1 O.OOJ037 0.000049 O.OOJ031 O.CXXXXX> O.CXXXXXl O.OOCXXX> 
2 O.OOJ037 0.000049 O.OCIC031 O.<XXXXXJ O.<XXXXXJ o_co:;u;o 
• • I'A(iE Ml :10 
ID Yl ~ 
X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 0.000046 O.CXXXl49 O.CXXXl41 O.CXXXXXl O.<XXXXXl O.<XXXXXl 
2 o.rx:n:m O.CXXXl49 0.000031 O.CXXXXXl O.<XXXXXl O.CXXXXXl 
1 0.000043 0.000038 O.<XXXl53 O.CXXXXXl O.<XXXXXl O.CXXXXXl 
2 O.OOJ053 0.000038 O.<XXXl53 O.CXXXXXl O.<XXXXXl O.<XXXXXl 
1 OJXX1J37 O.CXXXl49 0.000031 O.CXXXXXl O.<XXXXXl O.<XXXXXl 
2 0.000043 0.000038 O.<XXXl53 O.CXXXXXl O.<XXXXXl O.<XXXXXl 
1 O.OOJ053 0.000038 O.<XXXl53 O.<XXXXXl O.CXXXXX> O.CXXXXX> 
2 0.000037 0.000038 0.000021 O.<XXXXXl O.<XXXXXl O.<XXXXXl 
1 0000043 0.000043 0.000021 OCXXXXX> O.CXXXXX> O.CXXXXX> 
2 0Jxxxt.37 0.000021 0.000037 O.CXXXXX> OCXXXXX> O.CXXXXX> 
1 0.000046 OCXXXl49 OCXXXl41 O.<XXXXXl O.<XXXXJO O.<XXXXXl 
2 0.000046 O.CXXXl49 O.CXXXl41 O.CXXXXXl O.<XXXXXl O.<XXXXXl 
1 0.000043 0.000021 0.000037 O.CXXXXX> O.CXXXXX> O.CXXXXX> 
2 0.000037 0.000021 0.000037 O.CXXXXX> OCXXXXX> O.CXXXXX> 
1 0.000046 O.CXXXl49 O.CXXXl41 O.<XXXXXl O.<XXXXXl O.<XXXXXl 
2 0Jxxxt.37 O.CXXXl49 0.000031 O.<XXXXXl O.CXXXXX> O.<XXXXXl 
1 0.000043 0.000038 O.<XXXl53 O.CXXXXX> O.CXXXXX> O.<XXXXXJ 
2 O.OOJ053 0.000038 O.<XXXl53 O.<XXXXXl O.CXXXXX> O.<XXXXXl 
1 0.000037 O.CXXXl49 0.000031 O.CXXXXXl O.<XXXXXl O.caxxx:l 
2 0.000043 0.000038 O.C<Xl053 O.<XXXXXl O.<XXXXXl O.<XXXXXl 
1 OJ:Xl0053 0.000038 O.<XXl053 O.CXXXXXl O.CXXXXX> O.<XXXXXl 
2 0.000037 0.000038 0.000021 O.CXXXXXl O.<XXXXXl O.CXXXXXl 
1 0.000043 0.000043 0.000021 O.<XXXXXl O.<XXXXXl O.<XXXXXl 
2 0.000037 0.000021 0.000037 O.CXXXXXl O.<XXXXXl O.<XXXXXl 
1 0.000046 O.CXXXl49 O.CXXXl41 O.CXXXXXl O.CXXXXX> O.<XXXXXl 
2 0.000046 O.CXXXl49 O.CXXXl41 O.CXXXXXl O.oo:x:xlO O.<XXXXXl 
1 0.000043 0.000021 0.000037 O.CXXXXXl O.CXXXXX> O.CXXXXX> 
2 0.000037 0.000021 0.000037 O.CXXXXXl O.<XXXXXl O.<XXXXXl 
1 0.000046 OCXXXl49 O.CXXXl41 O.<XXXXXl O.CXXXXX> O.<XXXXXl 
2 0.000037 OCXXXl49 0.000031 O.CXXXXX> O.<XXXXXl O.<XXXXXl 
1 0.000043 0000038 O.<XXXl53 O.<XXXXXl O.<XXXXXl O.<XXXXXl 
2 O.OOJ053 0.000038 O.<XXXl53 O.<XXXXXl O.CXXXXX> O.<XXXXXl 
1 0.000037 O.CXXXl49 0.000031 O.CXXXID O.CXXXXX> O.CXXXXX> 
2 0.000043 0000038 O.<XXXl53 O.CXXXXX> O.CXXXXX> O.<XXXXXl 
1 O.OOJ053 0000038 O(XXX)53 O.CXXXXX> O.<XXXXXl O.CXXXXX> 
2 0.000037 0.000038 0.000021 O.<XXXXXl O.CXXXXX> O.<XXXXXl 
1 0.000043 0.000043 0.000021 O.CXXXXX> O.CXXXXX> O.CXXXXX> 
2 0.000037 0.000021 0.000037 O.CXXXXXl O.<XXXXXl O.CXXXXX> 
1 0.000046 O.CXXXl49 O.CXXXl41 O.CXXXXXl O.CXXXXX> O.<XXXXXl 
2 0.000046 O.CXXXl49 O.CXXXl41 O.CXXXXXl O.CXXXXX> O.<XXXXXl 
1 0000043 0.000021 0.000037 O.CXXXXXl O.<XXXXXl O.CXXXXX> 
2 0.000037 0.000021 0000037 O.CXXXXXl OCXXXXX> O.<XXXXXl 
- 1'·\(jh NO 31 
II> Yl ~ 
X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 0.000046 0000049 O.OC0041 o.oo:xm o.oo:xm ooo:xm 
2 O.ro:x:J37 OOC0049 O.ro:x:J31 o.oo:xm o.oo:xm o.oo:xm 
1 O.OC0043 O.CXXX)38 O.CXXXl53 o.oo:xm o.oo:xm o.oo:xm 
2 O.CXXXl53 O.CXXX)38 O.CXXXl53 o.oo:xm o.oo:xm o.oo:xm 
1 O.ro:x:J37 OOC0049 O.ro:x:J31 o.oo:xm o.oo:xm o.oo:xm 
2 O.OC0043 O.CXXX)38 O.CXXXl53 o.oo:xm o.oo:xm o.oo:xm 
1 OCXXXl53 OCXXX)38 OCXXXl53 o.oo:xm o.oo:xm o.oo:xm 
2 O.ro:x:J37 O.CXXX)38 O.<XXX>21 o.oo:xm o.roxxx:> o.oo:xm 
1 O.OC0043 O.OC0043 O.<XXX>21 O.OOXXXJ O.OOXXXJ O.OOXXXJ 
2 O.ro:x:J37 O.<XXX>21 O.ro:x:J37 OOOXXXJ o.oo:xm o.oo:xm 
1 0000046 0000049 O.OC0041 o.oo:xm O.OOXXXJ o.oo:xm 
2 0.000046 0.000049 O.OC0041 o.oo:xm o.roxxx:> o.oo:xm 
1 O.CXXXl43 O.<XXX>21 O.ro:x:J37 o.rox:oo o.oo:xm O.OOXXXJ 
2 O.ro:x:J37 O.CXXl021 O.ro:x:J37 O.OOXXXJ O.CXXXXJO O.OOXXXJ 
1 0.000046 0.000049 O.OC0041 o.oo:xm o.rox:oo O.OOXXXJ 
2 O.ro:x:J37 O.OC0049 O.ro:x:JJ1 o.oo:xm o.roxxx:> o.oo:xm 
1 O.CXXXl43 0.000038 O.CXXXl53 O.OOXXXJ O.OOXXXJ O.CXXXJOO 
2 O.CXXl053 O.CXXX)38 O.CXXXl53 O.cx:ooxl O.CXXXXJO O.CXXXXJO 
1 O.ro:x:J37 O.OC0049 0.00Xl31 o.oo:xm O.CXXXXJO O.OOXXXJ 
2 O.OC0043 0.000038 O.CXXl053 o.oo:xm O.cx:ooxl O.OOXXXJ 
1 O.CXXl053 0.000038 0.00Xl53 O.OOOXlO O.OOOXlO O.OOOXlO 
.., O.ro:x:J37 0.000038 O.<XXX>21 O.cx:ooxl o.cx:moo O.cx:ooxl ~ 
1 OOC0043 O.OC0043 O.<XXX>21 QCXXXXXJ O.OOOXlO O.cx:ooxl 
2 O.ro:x:J37 O.CXXl021 O.ro:x:J37 o.oo:xm O.CJCXXm O.OOOXlO 
1 0.000046 0.000049 O.OC0041 O.OOXXXJ O.OOOXlO O.OOXXXJ 
2 0.000046 0.000049 O.OC0041 O.OOOXlO Ooo:xiOO O.OOOXlO 
1 O.OC0043 O.CXXl021 O.ro:x:J37 ooo:xm oroxxx:> O.OOOXlO 
2 O.ro:x:J37 O.CXXl021 O.ro:x:J37 o.oo:xm O.OOOXlO O.OOOXlO 
1 0.000046 0000049 O.OC0041 O.OOOXlO O.OOXXXJ OOOXXXJ 
2 O.ro:x:J37 OOC0049 O.ro:x:J31 O.OOOXlO O.OOXXXJ O.OOOXlO 
1 O.OC0043 O.CXXX)38 O.CXXXl53 o.roxoo O.OOXXXJ O.OOXXXJ 
2 O.CXXXl53 0.000038 OCXXXl53 O.OOOXlO o.cx:moo O.OOOXlO 
1 O.ro:x:J37 0.000049 O.ro:x:J31 O.OOXXXJ O.OOXXXJ O.OOXXXJ 
2 O.OC0043 OCXXX)38 O.CXXXl53 0N'f:IYJJ o.roxxx:> O.OOOXlO 
1 O.CXXXl53 OCXXX)38 O.CXXXl53 O.OOOXlO O.OOXXXJ ocx:moo 
2 O.ro:x:J37 0.000038 O.<XXX>21 O.OOOXlO o.roxxx:> oocu; 
1 O.OC0043 O.OC0043 O.CXXl021 O.OOOXlO o.cx:moo O.OOOXlO 
2 O.ro:x:J37 O.<XXX>21 Oro:x:J37 O.OOXXXJ o.cx:moo O.OOOXlO 
1 0.000046 0000049 O.OC0041 O.OOOXlO o.oo:xm 0.~ 
2 0.000046 0.~9 O.OC0041 O.OOOXlO o.oo:xm O.OO<XXX) 
1 O.CXXXl43 O.CXXl021 O.ro:x:J37 O.OOOXlO O.OOOXlO o.cxxxro 
2 O.ro:x:J37 0.0000/1 O.ro:x:J37 O.OOOXlO O.OOOXlO O.()(X)OO() 
· · I' AGE \10 ~ 2 
II ) \I ' 
X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 O<XXXl39 O<Xm49 O<XXXl31 O.CXXXXXJ O.CXXXXXJ O.<XXXXX> 
2 0.000039 O.<Xm49 O.<XXXl31 O.CXXXXXJ O.CXXXXXJ OCXXXXXJ 
1 O.<XXXl37 Ocxxm3 O.cxxm3 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
2 O.IXXXJ53 O.<XXXl38 O.IXXXJ53 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
1 O.<XXXl37 O.<XXXl38 O.<XXXl21 O.CXXXXXJ O.CXXXXXJ O.<XXXXX> 
2 O.<XXXl43 O.CY.XXl43 O.<XXXl21 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
1 O.<XXXl37 O<XXXl21 O.<XXXl37 O.CXXXXXJ O.CXXXXXJ O.<XXXXX> 
2 O.<XXX>46 O.<XXX)49 O.<Xm41 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
1 O.<XXX>46 0.<XXX)49 O.<Xm41 O.CXXXXXJ O.CXXXXXJ O.<XXXXX> 
2 O.CXXX)43 O.<XXXl21 O.<XXXl37 O.<XXXXX> O.<XXXXX> O.CXXXXXJ 
1 O.<XXXl37 O.<XXXl21 O.<XXXl37 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
2 O.IXXXJ53 O.<XXXl38 O.IXXXJ53 O.CXXXXXJ O.<XXXXX> O.CXXXXXJ 
1 O.<XXXl37 O.<XXXl38 O.<XXXl21 O.CXXXXXJ O.<XXXXX> O.CXXXXXJ 
2 O.<XXXl43 O.<XXXl43 O.<XXXl21 O.CXXXXXJ O.CXXXXXl O.CXXXXXJ 
1 O.<XXXl37 O.<XXJ021 O.<XXXl37 O.OCXXXXl O.<XXXXX> O.CXXXXXJ 
2 O.<XXX>46 O.<Xm49 O.<Xm41 O.OCXXXXl O.CXXXXXJ O.<XXXXX> 
1 O.<XXX>46 O.<XXX)49 O.<Xm41 O.CXXXXXJ O.OCXXXXl OCXXXXXJ 
2 O.<XXXl43 O.<XXJ021 O.<XXXl37 O.CXXXXXJ O.<XXXXX> O.CXXXXXJ 
1 O.<XXXl37 O.<XXJ021 O.<XXXl37 O.OCXXXXl O.OCXXXXl O.CXXXXXJ 
2 0.000053 OJXX:Xl38 0.000053 O.OCXXXXl O.CXXXXXJ O.<XXXXX> 
1 O.<XXXl37 O.<XXXl38 O.<XXJ021 O.OCXXXXl O.<XXXOO O.cxxxxx:> 
2 0.000043 0.000043 O.<XXJ021 O.OCXXXXl O.<XXXXX> OCXXXXX) 
1 O.<XXXl37 O.<XXJ021 O.<XXXl37 O.OCXXXXl O.cxxxxx:> O.cxxxxx:> 
2 O.<XXX>46 0.<XXX)49 O.<Xm41 O.OCXXXXl O.<XXXXX> O.cxxxxx:> 
1 O.<XXX>46 O.<Xm49 O.<Xm41 O.OCXXXXl O.<XXXXX> O.CXXXXXJ 
2 0.000043 O.<XXJ021 O.<XXXl37 O.CXXXXXJ o.cxx:n:o O.CXXXXXJ 
1 O.<XXXl37 O.<XXJ021 O.<XXXl37 O.OCXXXXl o.cxxxxx:> O.CXXXXXl 
2 O.IXXXJ53 O.<XXXl38 0.000053 O.OCXXXXl O.<XXXXX> O.CXXXXXJ 
1 O.<XXXl37 O.<XXXl38 O.<XXXl21 O.OCXXXXl O.<XXXXX> O.CXXXXXJ 
2 0.000043 0.000043 O.<XXJ021 O.OCXXXXl O.<XXXXX> O.<XXXXX> 
1 O.<XXXl37 O.<XXJ021 O.<XXXl37 O.OCXXXXl O.<XXXXX> O.<XXXXX> 
2 O.<XXX>46 0.<XXX)49 O.<Xm41 O.OCXXXXl O.<XXXXX> O.OCXXXXl 
1 O.<XXX>46 0.<XXX)49 O<Xm41 O.OCXXXXl O.<XXXXX> O.<XXXXX> 
2 O.<XXXl43 O.<XXXl21 O.<XXXl37 O.CXXXXXJ O.<XXXXX> nryy;y;m 
1 O.<XXXl37 o.oo:m1 O<XXXl37 O.OCXXXXl O.<XXXXX> O.<XXXXX> 
2 O.IXXXJ53 O.<XXXl38 O.IXXXJ53 O.OCXXXXl O.<XXXXX> O.<XXXXX> 
1 o.ro:m7 O.<XXXl38 O.<XXXl21 O.OCXXXXl O.<XXXXX> O.<XXXXX> 
2 O.o.:m43 0.000043 O.<XXJ021 O.OCXXXXl O.<XXXXX> O.<XXXXX> 
1 O.<XXXl37 O.<XXXl21 O.<XXXl37 O.OCXXXXl O.<XXXXX> O.CXXXXXJ 
2 O.<XXX>46 O.<Xm49 0.00Xl41 O.OCCCOO O.<XXXXX> O.<XXXXX> 
1 O.<XXX>46 0<XXX)49 O.<Xm41 O.<XXXXX> O.<XXXXX> O.OCXXXXl 
2 0.000043 O.<XXJ021 O.<XXXl37 O.OCXXXXl O.<XXXXX> O.OCXXXXl 
- - l'r\(01 ·, NO :1~ 
Ill VI ~ 
MODE X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 O.OOOJ39 O.CXXl049 O.oo:xl31 O.OXXJOO O.OXXJOO O.OXXJOO 
2 O.OOOJ39 OCXXX>49 O.oo:xl31 O.OXXJOO O.OXXJOO O.OXXJOO 
1 O.oo:xl37 0000023 O.CXXXl23 O.OXXJOO O.OXXJOO O.OXXJOO 
2 O.CXXXl53 O.CXXXX38 O.cxro53 O.OXXJOO o.CXXXXXJ O.CXXXXXJ 
1 O.OCJ:Xf37 O.CXXXX38 O.<XXXY21 O.CXXXXXJ O.CXXXXXJ O.CXXXXXJ 
2 O.CXXX>43 O.CXXX>43 O.<XXXY21 O.CXXXXXJ O.CXXXXXl O.CXXXXXJ 
1 O.oo:xl37 0.000021 O.oo:xl37 O.CXXXXXJ O.CXXXXXJ O.CXXXXXl 
2 O.CXXX>46 O.CXXl049 O.CXXX>41 OJ:X.XXXX> O.CXXXXXJ O.CXXXXXJ 
1 O.CXXX>46 OCXXX>49 OCXXX>41 O.CXXXXX> o.cx:x.xxx> O.CXXXXXJ 
2 O.CXXX>43 0.000021 O.oo:xl37 OOXXJOO O.CXXXXXJ O.CXXXXX> 
1 O.oo:xl37 0.000021 O.oo:xl37 O.OXXJOO O.CXXXXXl O.CXXXXX> 
2 O.IXXXX39 O.CXXl049 Ooo:xl31 O.CXXXXX> O.OXXJOO ocx:x.xxx> 
1 O.OOOJ39 O.CXXl049 O.oo:xl31 o.cx:x.xxx> O.CXXXXXJ O.CXXXXXJ 
2 O.oo:xJ37 O.CXXXl23 O.CXXXl23 O.CXXXXX> o.cx:xxx:o O.CXXXXXJ 
1 0.000053 OCXXXX38 O.cxro53 ocx:x.xxx> O.CXXXXX> O.CXXXXXJ 
2 O.oo:xl37 O.CXXXX38 O.<XXXY21 o.cx:x.xxx> O.CXXXXXJ o.cx:xxx:o 
1 0.000043 0.000043 O.<XXXY21 O.COOXlO o.cx:xxx:o O.CXXXXX> 
2 0.000037 O.<XXXY21 O.oo:xl37 O.CX:X.XX:O O.CXXXXXJ O.CXXXXXl 
1 O.CXXX>46 O.CXXX>49 O.OCXJ041 O.CXXXXXJ 0.000000 0.000000 
2 O.CXXX>46 O.CXXX>49 O.OCXJ041 0. cx:x.xx:o o.cx:x.xx:o o.cx:x.xx:o 
1 0.000043 0.000021 O.oo:xl37 O.CX:X.XX:O 0.000000 0.000000 
2 O.oo:xl37 0.000021 O.oo:xl37 o.cx:x.xx:o 0.000000 0.000000 
1 O.oo:xJ39 O.CXXl049 O.oo:xl31 O.CX:XXX:O 0.000000 0.000000 
2 OIXXXX39 0.000049 O.oo:xl31 O.CX:X.XX:O 0. cx:x.xx:o o.cx:x.xx:o 
1 Ooo:xJ37 0.000023 O.CXXXl23 O.CXXXXX> O.CXXXXX> 0.000000 
2 O.CXXXl53 O.CXXXX38 O.cxro53 O.CX:X.XX:O o.oc6:x.lo 0.000000 
1 O.oo:xl37 O.CXXXX38 O<XXXY21 o.cx:x.xx:o O.CXXXXXl O.CXXXXX> 
2 0.000043 0.000043 O.<XXXY21 o.cx:x.xxx> o.cx:x.xx:o 0.000000 
1 O.oo:xl37 0.000021 O.oo:xl37 O.CX:X.XX:O 0.000000 O.CX:X.XX:O 
2 O.CXXX>46 O.CXXl049 O.OCXJ041 O.CXXXXXl O.CXXXXXl O.CXXXXX> 
1 O.CXXX>46 OCXXl049 O.OCXJ041 O.CXXXXXl O.CXXXXXl O.CXXXXXl 
2 0.000043 0.000021 O.oo:xl37 o.cxxxx:o O.CXXXXXl O.CXXXXX> 
1 O.oo:xJ37 0000021 O.oo:xl37 O.CX:X.XX:O O.CXXXXXl O.CXXXXX> 
2 O.IXXXX39 O.CXXX>49 Ooo:xl31 O.CXXXXXl O.CXXXXX> O.OOXJOO 
1 O.IXXXX39 OCXXl049 O.oo:xl31 O.CX:X.XX:O O.OOXJOO O.CXXXXXl 
2 O.oo:xl37 0.000023 O.CXXXl23 O.CXXXXXl O.<XXXXX> O.CX:X.XX:O 
1 0.000053 O.CXXXX38 O.CXXYJ53 o.roxxx> O.CXXXXXl O.<XXXKXl 
2 O.oo:xJ37 O.CXXXX38 O.<XXXY21 O.CXXXXX) O.OOXJOO OOOXJOO 
1 0.000043 0.000043 O.<XXXY21 o.cx:x.xxx> O.CXXXXXl O.OOXJOO 
2 O.oo:xJ37 0.000021 O.oo:xl37 o.cx:x.xx:o O.CXXXXXl o.ooocoo 
1 O.CXXX>46 O.CXXl049 O.OCXJ041 O.CXXXXX> O.CXXXXXl o cx:x.xxx> 
2 0.(00)46 O.CXXl049 O.('(XX)41 O.CXXXXXl 0.000000 0.000000 
• • I'A<iF. NO J4 
Ill. Yl '~ 
X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 0000039 OJ:XXXX37 O.<XXXX31 O.CXXXXX> o.cx:xx.m O.CXXXXX> 
2 O.CXXXJ33 O.CXXX>29 0.000049 O.CXXXXX> o.cx:xx.m O.CXXXXX> 
1 OJXXXI37 0.000019 0.000023 O.CXXXXX> o.cx:xx.m o.cx:xx.m 
2 0.000039 0.000049 O.<XXXX31 O.CXXXXXl ocx:xx.m o.cx:xx.m 
1 0.000039 0.000049 O.<XXXX31 O.CXXXXX> o.cx:xx.m o.cx:xx.m 
2 0.000037 0.000023 0.000023 O.CXXXXX> O.<XXXXYJ o.cx:xx.m 
1 0.000053 O.<XXXl38 0.000053 O.CXXXXX> O.cx:xx:xx.J o.cx:xx.m 
2 0.000037 0.000038 0.000021 0.000000 0.000000 0.000000 
1 0.000043 0.000043 0.000021 O.CXXXXX> 0.000000 0.000000 
2 0.000037 0.000021 O.<XXXX37 O.CXXXXX> 0.000000 0.000000 
1 0.000046 0.000049 0.000041 O.CXXXXX> o.cx:xx.m 0.000000 
2 0.000046 0.000049 0.000041 O.CXXXXX> 0.000000 0.000000 
1 0.000043 0.000021 O.<XXXX37 O.CXXXXX> 0.000000 0.000000 
2 0.000037 0.000021 O.<XXXX37 O.CXXXXX> 0.000000 0.000000 
1 0.000039 O.<XXXX37 O.<XXXX31 O.CXXXXX> 0.000000 0.000000 
2 O.CXXXJ33 O.CXXX>29 0.000049 0.000000 0.000000 0.000000 
1 o.oo:xm 0.000019 0.000023 O.CXXXXX> 0.000000 0.000000 
2 O.CXXXX39 0.000049 O.CXXXl31 O.CXXXXX> 0.000000 0.000000 
1 0.000037 0.000037 0.000037 O.CXXXXX> 0.000000 0.000000 
2 0.000037 0.000019 0.000023 0.000000 0.000000 0.000000 
1 O.CXXXX39 0.000049 0.000031 O.CXXXXX> 0.000000 0.000000 
2 0.000039 0.000049 0.000031 0.000000 0.000000 0.000000 
1 0.000037 0.000023 0.000023 O.CXXXXX> 0.000000 0.000000 
2 0.000053 O.<XXXl38 0.000053 O.CXXXXX> 0.000000 0.000000 
1 0.000037 O.<XXXl38 0.000021 O.CXXXXX> 0.000000 0.000000 
2 0.000043 0.000043 0.000021 O.CXXXXX> O.cxx:xn:> 0.000000 
1 0.000037 0.000021 0.000037 O.CXXXXX> 0.000000 0.000000 
2 0.000046 0.000049 0.000041 O.CXXXXX> 0.000000 0.000000 
1 0.000046 0.000049 0.000041 O.CXXXXX> 0.000000 0.000000 
2 0.000043 0.000021 0.000037 0.000000 0.000000 0.000000 
1 0.000037 0.000021 0.000037 O.CXXXXX> 0.000000 0.000000 
2 0.000037 0.000021 0.000023 O.CXXXXX> 0. cx:xx:xx.J 0.000000 
1 0.000037 0.000019 0.000023 O.CXXXXX> 0.000000 0.000000 
2 O.CXXXX39 0.000049 0.000031 0.000000 O.cx:xx:xx.J 0.000000 
1 0.000039 0.000049 0.000031 O.CXXXXX> 0. cx:xx:xx.J 0.000000 
2 0.000037 0.000023 0.000023 0.000000 O.cx:xx:xx.J 0.000000 
1 0.000053 O.<XXXl38 0.000053 0.000000 0.000000 0.000000 
2 0.000037 O.<XXXl38 0.000021 O.CXXXXX> 0.000000 0.000000 
1 0 00()()113 0.000043 0.000021 O.CXXXXX> 0.000000 0.000000 
2 0.000037 O.<XXXJ21 0.000037 O.CXXXXX> 0.000000 O.CXXXXX> 
1 0.000046 0.000049 0.000041 O.CXXXXX> 0.000000 0.000000 
2 0.000046 0.000049 0.000041 O.CXXXXX> O.CXXXXX> 0.000000 
-- p,\(,f' ('.() :'1~ 
II) Yl ~ 
X-TRANS Y-TR.ANS Z-TR.ANS X-ROTAN Y-ROTAN Z-ROTAN 
1 0.000036 0.000041 o.ocx:m2 o.rox:oo o.rox:oo o.rox:oo 
2 0000043 O.CXX033 O.CXXXJ39 o.rox:oo O.<XXX:OO O.CXXXXX> 
1 0QCXX)37 0000019 0.000023 o.rox:oo o.rox:oo O.CXXXXX> 
2 O.CXXXJ39 0.000049 o.ocx:m1 O.<XXX:OO O.<XXX:OO O.CXXXXX> 
1 O.CXXXJ39 0.000049 o.ocx:m1 O.<XXX:OO O.<XXX:OO o.rox:oo 
2 o.ocx:m7 0000023 0000023 o.rox:oo o.rox:oo O.<XXX:OO 
1 0.00Xl53 0.000036 0.00Xl53 o.rox:oo o.rox:oo o.rox:oo 
2 o.ocx:m7 0.000036 O.CXX021 O.<XXX:OO O.<XXX:OO O.<XXX:OO 
1 0.000043 0.000043 OCXX021 o.rox:oo O.<XXX:OO O.<XXX:OO 
2 o.ocx:m7 O.CXX021 o.ocx:m7 o.rox:oo o.rox:oo O.CXXXXX> 
1 0.000046 0000049 0.000041 orox:oo o.rox:oo o.rox:oo 
2 0.000046 0.000049 0.000041 O.CXXXXX> O.<XXX:OO O.CXXXXX> 
1 0.000043 O.CXX021 0.QCXX)37 O.<XXX:OO O.CXXXXX> O.OOXXX) 
2 OQCXX)37 O.CXX021 o.ocx:m7 o.rox:oo O.<XXX:OO 0.000000 
1 o.ocx:m7 0.000019 0.000023 O.<XXX:OO o.rox:oo o.rox:oo 
2 OQCXX)39 0.000049 0.000031 0.000000 0.000000 OCXXXXX> 
1 0.000039 0.000049 0.QCXX)31 O.<XXJOCC 0.000000 O.CXXJ<XX) 
2 0.000037 0.000023 0.000023 0.000000 O.{XX)OO) O.CXXXXX> 
1 0.000053 0.000038 0.00Xl53 0.000000 o.rox:oo O.CXXXXX> 
2 o.ocx:m7 0.000038 0.000021 O.CXXXXX> O{XX)OO) OCXXXXX> 
1 0.000043 0.000043 0.000021 0.000000 0.000000 0.000000 
2 0.000037 0.000021 0.QCXX)37 OCXXXXX> 0.000000 0.000000 
1 0.000046 0.000049 0.000041 O.CXXXXX> O.CXXXXX> OCXXXXX> 
2 O.OC0016 0.000049 0.000041 O.CXXXXX> 0.000000 0.000000 
1 0.000043 0.000021 0.000037 O.CXXXXX> O.CXXXXX> O.CXXXXX> 
2 o.ocx:m7 0.000021 o.ocx:m7 0.000000 O.CXXXXlO 0.000000 
1 o.ocx:m7 0.000019 0000023 O.CXXXXX> O.CXXXXX> 0.000000 
2 O.QCXX)39 0.000049 0.000031 O.{XX)OO) 0.000000 0.000000 
1 O.QCXX)39 0.000049 0.000031 O.<XXX:OO O.<XXX:OO o.rox:oo 
2 o.ocx:m7 0.000023 0000023 o.rox:oo O.<XXX:OO O.CXXXXX> 
1 0.00Xl53 0000036 0.00Xl53 o.rox:oo O.<XXX:OO O.CXXXXX> 
2 o.ocx:m7 0.000036 O.CXX021 O.<XXX:OO O.<XXX:OO o.rox:oo 
1 0000043 0.000043 O.CXX021 O.<XXX:OO O.<XXX:OO o.rox:oo 
2 o.ocx:m7 0000021 0QCXX)37 o.rox:oo O.CXXXXX> O.<XXX:OO 
1 0000046 0000049 0000041 orox:oo O.<XXX:OO O.CXXXXX> 
2 0.000046 0.000049 0.000041 0.000000 O.<XXX:OO O.CXXXXX> 
1 0.000043 0.000021 0.000037 O.<XXX:OO o.rox:oo O.<XXX:OO 
2 O.QCXX)37 0.000021 0.000037 o.rox:oo O.CXXXXX> o.rox:oo 
1 OQCXX)37 0.000019 0.000023 O.<XXX:OO O.CXXXXX> O.<XXXXX> 
2 O.QCXX)39 0.000049 0.000031 O.<XXX:OO o.rox:oo O.<XXX:OO 
1 0.000039 0.000049 OQCXX)31 O.{XX)OO) o.rox:oo o.rox:oo 
2 OJXX/S37 0.000023 0.000023 O{XX)OO) 0.000000 o.rox:oo 
" 
· • 1'1\lil·. MJ .lh 
Ill Yl ~ 
X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 O.CXXXX39 0.000037 0000037 O.<XXXXX> O<XXXXX> O.<XXXXX> 
2 O.<XXJ053 O.<XXXJ21 o.oo:xm O.<XXXXX> O.<XXXXX> O.<XXXXX> 
1 0.CXXX)41 0.CXXX)49 0CXXX)49 O.<XXXXX> O.oo:roJ O.<XXXXX> 
2 0.000037 ooo:xm 0.000037 O.<XXXXX> O.<XXXXX> O.<XXXXX> 
1 O.<XXXJ21 O.<XXXJ21 O.<XXXJ21 O.<XXXXX> O.<XXXXX> O.<XXXXX> 
2 0.CXXX)49 0.CXXX)49 0.CXXX)49 O.<XXXXX> O.<XXXXX> O.<XXXXX> 
1 0.000037 0.000037 0.000037 O.<XXXXX> O.<XXXXX> O.<XXXXX> 
2 O.<XXXJ21 O.<XXXJ21 O.<XXXJ21 O.<XXXXX> O.<XXXXX> O.<XXXXX> 
1 0.CXXX)49 0.CXXX)49 O.<XXXJ21 O.<XXXXX> O.<XXXXXl O.<XXXXX> 
2 o.oo:xm 0.000037 O.IXXXl21 O.<XXXXX> O.<XXXXXl O.<XXXXXl 
1 O.<XXXJ21 o.oo:xm O.CXXXX39 O.CXXXXX> O.<XXXXXl O.<XXXXXl 
2 0.CXXX)49 0.CXXX)49 O.<XXJ053 O.CXXXXX> O.<XXXXXl O.CXXXXX> 
1 0.000037 0.000037 0.CXXX)41 O.CXXXXX> O.<XXXXXl O.CXXXXX> 
2 O.<XXXJ21 O.<XXXJ21 0.000037 O.CXXXXX> O.CXXXXX> O.CXXXXX> 
1 0.CXXX)49 0CXXX)49 O.<XXXJ21 O.CXXXXX> O.CXXXXX> O.CXXXXX> 
2 0.CXXX)49 0.000037 0.CXXX)49 O.CXXXXX> O.CXXXXX> O.CXXXXX> 
1 0.000037 O.<XXXJ21 0.000019 O.CXXXXX> O.CXXXXX> O.CXXXXX> 
2 O.<XXXJ21 0.000021 O.<XXXJ21 O.CXXXXX> O.CXXXXX> O.CXXXXX> 
""" "*" ***" **" ** END OF STAAD-111 *'"" ** * *********** 
*"" DATE= JAN 7,1901 11ME= 3:12:50 * *" 
' 
**•****************************************** 
For question on ST AAD-fll, contact * 
Research Engineers, Inc at * 
Ph: (714) 974-2500 fax: (714) 921-2543 
********************************************* 





S T A A D - I ll * 
* 
Revision 20.1 * 
* 
Propr i etary Program of * 
* 
Research Engineers, Inc . * 
* 
Date= JAN 17, 1901 * 
* Time = 6:52: 9 * 
* * 
* 
USER ID: Yus * 
************************************************** 
<RRu SPACE MOOELOECK 
•lort'f' WI OTH 72 
METER NEWTON 
OINT COORDINATES 
1 . 5 o. 0.; 2 1.5 0.5 0.; 3 2. 0 . 5 0 .; 4 2. 0 . 0 .; 5 1.5 1. 0. 
2. 1. 0.; 7 1.5 1.5 0.; 8 2. 1.5 0.; 9 1.5 2 . 0 .; 10 2 . 2. o. 
1 1.5 2 . 5 0 .; 12 2. 2.5 0.; 13 1.5 3 . 0 .; 14 2. 3. 0.; 15 1.5 3 . 5 0. 
6 2 . 3 . 5 0.; 17 1.5 4. 0.; 18 2. 4 . 0 .; 19 1.5 4.5 0.; 20 2 . 4.5 0. 
11 .5 5. 0.; 22 2 . 5. 0.; 231.5 5 . 5 0.; 24 2. 5.5 0.; 251. 5 6. 0. 
6 2. 6. 0.; 271 . 5 6.5 0.; 28 2. 6.5 0 .; 291.5 7. 0. ; 30 2 . 7 . 0 . 
1 1 . 5 7. 5 0.; 32 2. 7. 5 0. ; 33 2. 5 0. 5 0.; 34 2 . 5 0. 0. ; 35 2.!) 1 . 0 . 
6 2. 5 1. 5 0.; 37 2. 5 2. 0.; 38 2 . 5 2. 5 0.; 39 2. 5 3. 0. ; 4 0 2. 5 3 . 5 0 . 
1 2.5 4. 0 .; 42 2.5 4.5 0.; 43 2.5 5 . 0.; 44 2.5 5 .5 0.; 45 2 .!:> 6. 0 . 
6 2 . 5 6.5 0 .; 47 2 . 5 7. 0.; 48 2.5 7.5 0.; 49 3. 0.5 0.; 50 3. 0 . o. 
1 3. 1 . 0.; 52 3 . 1.5 0.; 53 3 . 2. 0.; 54 3. 2.5 0.; 5 5 3 . 1 o. 
3. 3 . 5 0 . ; 5 7 3. 4. 0. ; 58 3 . 4. 5 0. ; 59 3. 5. 0. ; 60 3. 'j. 5 0. 
J. 6. 0.; 62 3. 6 . 5 0 .; 63 3 . 7. 0.; 64 3. 7.5 0.; 6 5 3 . 5 0 . 5 o. 
3.5 o. 0 .; 67 3.5 1. 0 .; 68 3 .5 1.5 0.; 69 3.5 2. 0.; 7 0 3 5 2 . 5 0. 
3. 5 3 . 0 . ; 72 3. 5 3 . 5 0 . ; 7 3 3. 5 4. 0. ; 7 4 3. 5 4 .. 5 0. ; 7 5 3. 5 5 . 0 . 
3.5 5.5 0.; 77 3.5 6 . 0.; 78 3 . 5 6.5 0.; 79 3. 5 7. 0.; 8 0 J . S 7.5 0 . 
4. 0 . 5 0.; 82 4. o. 0 .; 83 4. 1. 0.; 84 4. 1.5 0 .; 85 4 . 2. o. 
4. 2.5 0 .; 87 4. 3 . 0 .; 88 4. 3.5 0.; 89 4. 1 4. o.; 9 0 4. ·• r, o . 
4. 5 . 0.; 92 4. 5.5 0 .; 93 4. 6 . 0 .; 94 4. 6 .5 0.; 95 4. 0 . 
4. 7. 5 0 . ; 97 4. 5 0 . 5 0 .; 98 4. 5 0 . 0.; 99 4. 5 1 . 0 . ; 100 1 5 1. 5 0. 
01 4.5 2. 0.; 102 4.5 2.5 0.; 103 4.5 3. 0 .; 104 4 . 5 3 . 5 0 . 
4.5 4 . 0 . ; 106 4.5 4 . 5 0.; 107 4.5 5. 0 .; 108 4 . 5 5 . 5 o. 
4 . 5 6. 0 .; 110 4.5 6.5 0.; 111 4.5 7. 0. ; 112 4.5 7 . 5 0 . 
3 5 . 0 . 5 0.; 114 5. o. 0.; 115 5 . 1. 0 .; 116 5 . 1 .5 0 . ; l 17 s . 
18 5 . 2.5 0.; 119 5 . 3. 0 .; 120 5 . 3.5 0 .; 121 5. 4. 0.; 1 2 ] J , 
23 s . 5. 0.; 124 5 . 5.5 0.; 125 5. 6 . 0 .; 126 5. 6 . 5 0 .; 127 ') . 
28 5. 7.5 0.; 129 s.s 0.5 0.; 130 5 . 5 o. 0. ; 131 5.5 1 . o. 
32 5 . 5 1.5 0 . ; 133 5 . 5 2. 0.; 134 5.5 2.5 0 .; D5 5 . 5 3. 0. 
36 5.5 3 . 5 0.; 137 5.5 4. 0.; 138 5 . 5 4 . 5 0.; 139 5. 5 5 . I , 
2. 0 . 
4.5 o. 
7. 0 . 
40 5.5 5 . 5 0.; 141 5. 5 6. 0.; 142 5.5 6 .5 0 .; 143 5 . 5 7 . u . 
44 5 . 5 7.5 0.; 145 6. 0 . 5 0.; 146 6. 0 . 0. ; 147 6 . l. 0.; 148 
49 6 . 2. 0.; 150 6. 2.5 0 . ; 151 6. 3. 0 .; 152 6. 3.5 0 .; 
6. 1 . 5 o. 
4. 0. 
54 6 . 4.5 o.; 155 6. 5 . 0.; 156 6. 5.5 o.; 157 6 . 6 . c .. . 6 . 5 o. 
59 6 . 7. 0.; 160 6 . 7 . 5 0.; 161 6.5 0.5 0.; 162 6.5 0 . o. 
63 6.5 1. 0 .; 164 6.5 1.5 0. ; 165 6.5 2. 0 .; 166 6 . 5 ~50 
67 6.5 3 . 0. ; 168 6 . 5 3.5 0.; 169 6.5 4. 0 .; 170 6 . 5 4 5 ~ 
71 6 . 5 5. 0.; 172 6.5 5 . 5 0 . ; 173 6.5 6. 0 .; 174 6.5 6. 5 o. 
-- PAGE NO. 2 
10: Yus 
6.5 7. 0.; 176 6.5 7.5 0.; 177 7. 0.5 0. ; 178 7. 0. 0.; 179 7. l. o. 
7. 1.5 0.; 18' 7. 2. 0.; 182 7. 2.5 0 . ; 183 7. 3 . 0.; 184 7. 3.5 o. 
7. 4. 0.; 186 7. 4. 5 0.; 187 7. 5. 0.; 188 7. 5. 5 0.; 189 7. 6. 0. 
7 . 6.5 0.; 191 7. 7. 0.; 192 7. 7.5 0.; 193 7.5 0.5 0. 
4 7.5 0. 0.; 195 7.5 1. 0.; 196 7.5 1.5 0.; 197 7.5 2. 0. 
7. 5 2. 5 0. ; 199 7. 5 3. 0. ; 200 7. 5 3. 5 0. ; 201 7. 5 4. 0. 
2 7. 5 4. 5 0. ; 203 7. 5 5. 0. ; 204 7. 5 5. 5 0. ; 205 7. 5 6. 0. 
6 7.5 6.5 0.; 207 7.5 7. 0.; 208 7.5 7.5 0.; 209 8 . 0.5 0. 
10 8. o. 0.; 211 8. 1. 0.; 212 8. 1.5 0.; 213 8. 2. 0.; 214 8. 2.5 o. 
15 8. 3. 0.; 216 8. 3.5 o.; 217 8. 4. 0.; 218 8. 4 . 5 0.; 219 8. 5. 0. 
20 8. 5 . 5 0.; 221 8. 6. 0.; 222 8 . 6.5 0.; 223 8 . 7. 0.; 224 8. 7.5 0. 
25 8.5 0.5 0.; 226 8.5 o. 0.; 227 8.5 1. 0.; 228 8.5 1.5 0. 
29 8.5 2. 0.; 230 8.5 2 . 5 0.; 231 8.5 3 . 0.; 232 8.5 3.5 0. 
33 8.5 4. 0.; 234 8.5 4.5 0.; 235 8.5 5. 0.; 236 8.5 5.5 0. 
37 8.5 6. 0.; 238 8.5 6.5 0.; 239 8.5 7. 0.; 240 8.5 7.5 0. 
41 9. 0.5 0.; 242 9. o. 0.; 243 9. 1. 0.; 244 9. 1.5 0 . ; 245 9. 2. 0. 
46 9. 2.5 0.; 247 9. 3 . 0.; 248 9. 3.5 0.; 249 9. 4. o.; 250 9. 4.5 0. 
1 9. 5. 0.; 252 9. 5.5 0.; 253 9. 6. 0.; 254 9. 6.5 0.; 255 9. 7. 0. 
56 9. 7.5 0.; 257 9.5 0.5 0.; 258 9.5 0. 0 . ; 259 9.5 l. o. 
9.5 1.5 0.; 261 9.5 2. 0.; 262 9.5 2.5 0 . ; 263 9 . 5 3. o. 
9.5 3 . 5 0.; 265 9.5 4. 0.; 266 9 . 5 4.5 0 . ; 267 9 . 5 5. o. 
9.5 5.5 0.; 269 9.5 6. 0.; 270 9.5 6 . 5 0 . ; 271 9 . 5 7. 0. 
9.5 7.5 0.; ?.73 10. 0.5 0.; 274 10 . 0 . 0 . ; 275 10 . 1. o. 
10. 1.5 0.; 277 10. 2. 0.; 278 10 . 2 . 5 0. ; 279 10. 3. o. 
10. 3.5 0.; 281 10. 4. 0.; 282 10. 4.5 0 .; 283 10. 5. o. 
10. 5.5 0.; 285 10. 6. 0.; 286 10. 6 . 5 0 .; 287 10. 7. 0. 
10. 7.5 0.; 289 10.5 0.5 0.; 290 10 . 5 0. 0 .; 291 10.5 1. 0. 
10 . 5 1.5 0.; 293 10.5 2. 0.; 294 10 . 5 2 . 5 0 . ; 295 10.5 3 . 0. 
10 . 5 3.5 0.; 297 10.5 4. 0.; 298 10 . 5 4. 5 0 . ; 299 10.5 5. 0. 
10.5 5.5 0.; ~01 10.5 6 . 0.; 302 10.5 6.5 0 . ; 303 10 . 5 7. 0. 
4 10.5 7.5 0.; 305 11. 0.5 0.; 306 11 . 0. 0. ; 307 11. 1. o. 
8 11. 1.5 0.; 309 11. 2. 0.; 310 11. 2.5 0.; 311 11. 3. o. 
12 11. 3.5 0.; 313 11. 4. 0.; 314 11. 4.5 0 .; 315 11. 5. o . 
16 11. 5.5 0.; 317 11. 6. 0.; 318 11. 6.5 0.; 319 11. 7. 0. 
20 11. 7. 5 0.; 321 11.5 0. 5 0.; 322 11 . 5 0 . 0.; 323 11.5 1. 0. 
24 11.5 1.5 0.; 325 11.5 2. 0.; 326 11.5 2.5 0.; 327 11.5 3. o. 
28 11.5 3.5 0.; 329 11.5 4. 0.; 330 11.5 4.5 0.; 331 11.5 5. 0. 
32 11.5 5.5 0.; 333 11.5 6. 0.; 334 11.5 6 . 5 0.; 335 11.5 7. 0. 
36 11. 5 7. 5 0. ; 337 12. 0. 5 0. ; 338 12. 0. 0. ; 339 12. 1. 0. 
40 12. 1.5 0.; 341 12. 2. 0.; 342 12. 2.5 0.; 343 12 . 3. o. 
44 12. 3.5 0.; 345 12. 4. 0.; 346 12. 4.5 0.; 347 12. 5 . o. 
48 12. 5.5 0.; 349 12. 6. 0.; 350 12. 6.5 0 . ; 351 12. 7. o. 
52 12. 7.5 0.; 353 12.5 0.5 0.; 354 12 . 5 o. 0.; 355 12 . 5 1. 0. 
56 12.5 1.5 0.; 357 12.5 2. 0.; 358 12 . 5 2.5 0.; 359 12.5 3. 0. 
60 12.5 3.5 C.; 361 12.5 4. 0.; 362 12.5 4.5 C.; 363 12.5 5. O. 
64 12.5 5.5 0.; 365 12.5 6. 0.; 366 12.5 6.5 0.; 367 12.5 7. o. 
12.5 7.!:> 0.; 369 13. 0.5 0.; 370 13 . 0. 0 . ; 371 13. 1. o. 
13. !.50.; 373 13. 2. 0.; 374 13. 2.5 0.; 375 13. 3. o. 
13. 3.5 0.; 377 13. 4. 0.; 378 13. 4.5 0.; 379 13 . 5. 0. 
13. 5.5 0.; 381 13. 6. 0.; 382 13. 6 . ;; 0.; 383 13. 7. 0. 
13. 7.5 0.; 385 13.5 0.5 0.; 386 13 . 5 0. 0 . ; 387 13.5 1. o. 
13.5 1.5 0.; 389 13.5 2. 0.; 390 13 . 5 2.5 0.; 391 13.5 3. 0. 
13.5 3.5 0.; 393 13.5 4. 0.; 394 13.5 4.5 0.; 395 13.5 5. o. 
13.5 5.5 0.; 397 13.5 6. 0.; ~98 13.5 6.5 0.; 399 13.5 7. o. 
13.5 7.5 0.; 401 14. 0.5 0.; 402 14. o. 0. ; 403 14. 1. o. 
14. 1.5 0.; 40514. 2. 0.; 40614. 2.5 0 . ; 40714. 3. o. 
-- PAGE NO. 3 
ID: Yus 
14. 3.5 0.; 409 14. 4. 0.; 410 14. 4 . 5 0.; 411 14. 5. o. 
11. 5 . 5 0.; 413.11. 6. 0.; 41414. 6.5 0 . : 41514 . 7 . o. 
14. 7.5 0.; 417 14.5 0.5 0.; 418 14.5 0. 0.; 419 14 . 5 1 . 0. 
14.5 1.5 0.; 421 14.5 2. 0 .; 422 14.5 2 . 5 0 .; 423 14 . 5 3 . 0. 
14.5 3.5 0.; 425 14 . 5 4. 0.; 426 14.5 4 . 5 0 .; 427 14 . 5 5. 0. 
14.5 5.5 0.; 429 14.5 6. 0.; 430 14.5 6 . 5 0.; 431 14.5 7. o. 
14.5 7.5 0.; 433 15. 0.5 0.; 434 15 . 0 . 0 . ; 435 15. 1. 0 . 
15. 1.5 0.; 437 15. 2. 0.; 438 15 . 2 . 5 0.; 439 15. 3. 0. 
15. 3.5 0.; 441 15. 4. 0.; 442 15 . 4.5 0. ; 44 3 15 . 5. o. 
15. 5.5 0 .; 445 15. 6. 0.; 446 15 . 6.5 0.; 447 15. 7. 0. 
15. 7.5 0.; 449 15.5 0.5 0.; 450 15 .5 0. 0.; 451 15.5 1. 0. 
15.5 1.S 0.; 4S3 15.S 2. 0 .; 4S4 15.5 2.5 0.; 4SS 1S.S 3. 0 . 
1S.S 3.5 0.; 457 15.5 4. 0.; 458 15 .5 4.5 0.; 459 1S.S s. 0. 
1S.S s.s 0.; 461 15 . S 6 . 0.; 462 1S .5 6 . S 0.; 463 1S.5 7. 0. 
15.S 7.S 0.; 46S 16. o.s 0.; 466 16. 0 . 0. ; 467 16. 1. o . 
68 16. 1.5 o.; 469 16. 2. o.; 470 16. 2 . 5 0.; 471 16. 3. 0. 
2 16. 3.5 0.; 473 16. 4. 0.; 474 16 . 4.5 0 .; 47S 16. 5. 0. 
476 16. s.s 0.; 477 16. 6. 0.; 478 16 . 6.5 0.; 479 16. 7. 0. 
480 16. 7.S 0.; 481 16.5 o.s 0. ; 482 16.5 o. 0.; 483 16 . S 1. o. 
484 16 . 5 l.S 0.; 48S 16.S 2. 0 .; 486 16.5 2.5 0.; 487 16.S 3 . 0 . 
488 1b.5 3.S 0.; 4B9 16.S 4. 0 .; 490 16 . 5 4.S 0 .; 491 16.S S. 0. 
492 16.5 5.5 0.; 493 16.S 6. 0.; 494 16.5 6.S 0.; 495 16 . 5 7. o. 
496 16.5 7.S 0.; 497 17. 0.5 0.; 498 17. o. 0 . ; 499 17 . 1. o. 
500 17. 1.5 0.; SOl 17. 2. 0.; 502 17. 2.5 0. ; 503 17. 3. 0. 
504 17. 3.S 0.; 50S 17. 4. 0.; 506 17. 4.S 0 .; 507 17. 5. o . 
SOB 17. 5.5 0 .; S09 17. 6. 0 . ; 510 17. 6.S 0 . ; 511 17. 7. 0. 
S12 17. 7.5 0.; S13 17.5 0.5 0 .; 514 17.5 0 . 0. ; 515 17.5 1 . 0 . 
516 17.5 1.5 0.; 517 17 .5 2. 0.; 518 17 . 5 2 . 5 0.; 519 17.5 3. 0. 
520 17.5 3 . 5 0.; 521 17 . 5 4. 0.; 522 17.5 4.5 0.; 523 17 . 5 5 . 0. 
524 17.5 5.5 0.; 525 17.5 6. 0.; 526 17 . 5 6 .5 0.; 527 17.5 7. o. 
528 17.5 7.5 0.; 529 18. 0.5 0.; 530 18. o . 0.; S31 18. 1. o. 
532 18. l.S 0.; 533 18. 2. 0.; S34 18 . 2 . 5 0.; 535 lB. 3. o. 
536 18. 3.5 0.; 537 lB. 4. 0.; 538 18 . 4.5 0.; 539 1B. 5. O. 
540 1B. 5.5 0.; 541 1B. 6. 0.; 542 18 . 6.5 0.; 543 18. 7 . 0. 
544 18. 7 . S 0 .; 545 1. 6.5 0.; 546 1. 7. 0 .; 547 0.5 6.S o. 
548 o.5 7. o.; 549 o. 6.5 o.; 551 1. 6 . o.; s52 o . 5 6 . o.; S53 o. 6. o. 
ss4 1. 5 . s o. ; ss5 o. 5 5. 5 o. ; ss6 o. 5. 5 o. ; ·5s 7 1. 5. o. 
558 o.s 5. 0.; S59 0. s. 0.; 560 1. 4.5 0.; 561 0.5 4.5 0. 
562 0. 4.S 0.; S63 l. 4. 0.; S64 o.s 4. 0.; 565 0. 4. 0.; 566 1. 3.5 o. 
567 o.s 3.5 0.; 568 0. 3.5 0 .; 569 1. 3. 0.; S70 o .s 3. 0.; 571 0. 3. 0 
572 1. 2.5 0.; 573 o.s 2 . S 0.; S74 0. 2.S 0 .; 575 1 . 2. 0. 
S76 0.5 2. 0.; S77 o. 2. 0.; S78 l. 1.5 0.; 579 0.5 1.5 o. 
sao o. 1.s o.; 581 1. 1. o.; sa2 o.s 1 . o.; 583 o. 1. o.; 584 1. o.s o. 
58S o.s o.s 0. 
MEMBER INCIDENCES 
1 S83 58S; 2 585 1; 3 1 530; 4 S77 533; s 556 540; 6 549 548; 7 548 31 
8 31 544; 9 S6S 537 
ELEMENT INCIDENCES 
538 1 2 3 4; 539 2 5 6 3; 540 5 7 8 6; 541 7 9 10 8; 542 9 11 12 10 
543 11 13 14 12; 544 13 15 16 14; 545 1S 17 18 16; 546 17 19 20 18 
10 19 21 22 20; 11 21 23 24 22; 12 23 25 26 24; 13 25 27 28 26 
14 27 29 30 28; 15 29 31 32 30; 16 4 3 33 34; 17 3 6 35 33; 1C 6 8 36 
19 8 10 37 36; 20 10 12 3B 37; 21 12 14 39 38; 22 14 16 40 39 
23 16 1B 41 40; 24 18 20 42 41; 25 20 22 43 42; 26 22 24 44 43 
27 24 26 45 44; 2B 26 28 46 45; 29 28 30 47 46; 30 30 32 48 47 
31 34 33 49 50 ; 32 33 35 51 49; 33 3S 36 52 51 ; 34 36 37 53 52 
-- PAGE NO. 4 
37 38 54 53; 36 38 39 55 54; 37 39 40 56 55; 38 40 41 57 56 
41 42 58 57; 40 42 43 59 58; 41 43 44 60 59; 42 44 45 61 60 
45 46 62 61; 44 46 47 63 62; 45 47 48 64 63; 46 50 49 65 6b 
49 51 67 65; 48 51 52 68 67; 49 52 53 69 68; 50 53 54 70 69 
54 55 71 70; 52 55 56 72 71; 53 56 57 73 72; 54 57 58 74 73 
58 59 75 74; 56 59 60 76 75; 57 60 61 77 76; 58 61 62 78 77 
62 63 79 78; 60 63 64 80 79; 61 66 65 81 82; 62 65 67 83 81 
67 68 84 83; 64 68 69 85 84; 65 69 70 86 85; 66 70 71 87 86 
71 72 88 87; 68 72 73 89 88; 69 73 74 90 89; 70 74 75 91 90 
75 76 92 91; 72 76 77 93 92; 73 77 78 94 93; 74 78 79 95 94 
79 80 96 95; 76 82 81 97 98; 77 81 83 99 97; 78 83 84 100 99 
ID: Yus 
84 85 101 100; 80 85 86 102 101; 81 86 87 103 102; 82 87 BB 104 103 
88 89 105 104; 84 89 90 106 105; 85 90 91 107 106; 86 91 92 lOB 107 
92 93 109 108; 88 93 94 110 109; 89 94 95 111 110; 90 95 96 112 111 
98 97 113 114; 92 97 99 115 113; 93 99 100 116 115 
100 101 117 116; 95 101 102 118 117; 96 102 103 119 118 
7 103 104 120 119; 98 104 105 121 120; 99 105 106 122 121 
00 106 107 123 122; 101 107 108 124 123; 102 108 109 125 124 
03 109 110 126 125; 104 110 111 127 126; 105 111 112 128 127 
06 114 113 129 130; 107 113 115 131 129; 108 115 116 132 131 
09 116 117 133 132; 110 117 118 134 133; 111 118 119 135 134 
12 119 120 136 135; 113 120 121 137 136; 114 121 122 138 137 
15 122 123 139 138; 116 123 124 140 139; 117 124 125 141 140 
18 125 126 142 141; 119 126 127 143 142; 120 127 128 144 143 
21 130 129 145 146; 122 129 131 147 145; 123 131 132 148 147 
24 132 133 149 148; 125 133 134 150 149; 126 13~ 135 151 150 
27 135 136 152 151; 128 136 137 153 152; 129 137 138 154 153 
30 138 139 155 154; 131 139 140 156 155; 132 140 141 157 156 
33 141 142 158 157; 134 142 143 159 158; 135 143 144 160 159 
36 146 145 161 162; 137 145 147 163 161; 138 147 148 164 163 
39 148 149 165 164; 140 149 150 166 165; 141 150 151 167 166 
42 151 152 168 167; 143 152 153 169 168; 144 153 154 170 169 
45 154 155 171 170; 146 155 156 172 171; 147 156 157 173 172 
48 157 158 174 173; 149 158 159 175 174; 150 159 160 176 175 
51 162 161 177 178; 152 161 163 179 177; 153 163 164 180 179 
5 4 164 165 181 180; 155 165 166 182 181; 156 166 167 183 182 
57 167 168 184 183; 158 168 169 185 184; 159 169 170 186 185 
60 170 171 187 186; 161 171 172 188 187; 162 172 173 189 188 
63 173 171 190 189; 164 174 175 191 190; 165 175 176 192 191 
66 178 177 193 194; 167 177 179 195 193; 168 179 180 196 195 
69 180 181 197 196; 170 181 182 198 197; 171 182 183 199 198 
72 183 184 200 199; 173 184 185 201 200; 174 185 186 202 201 
75 186 187 203 202; 176 187 188 204 203; 177 188 189 205 204 
78 189 190 206 205; 179 190 191 207 206; 180 191 192 208 207 
81 194 193 209 210; 182 193 195 211 209; 183 195 196 212 211 
84 196 197 213 212; 185 197 198 214 213; 186 198 199 215 214 
87 199 200 216 215; 188 200 201 217 216; 189 201 202 218 217 
90 202 203 219 218; 191 203 204 220 219; 192 204 205 221 220 
93 205 206 222 221; 194 206 207 223 222; 195 207 208 224 223 
96 210 209 225 226; 197 209 211 227 225; 1Q8 211 212 228 227 
99 212 213 229 228; 200 213 214 230 229; 201 214 215 231 230 
02 215 216 232 231; 203 216 217 233 232 ; 204 217 218 234 233 
OS 218 219 235 234; 206 219 220 236 235; 207 220 221 237 236 
08 221 222 238 237; 209 222 223 239 238; 210 223 224 240 239 
211 226 225 241 242; 212 ~25 227 243 241; 213 227 228 24~ 243 
214 228 229 245 244; 215 229 230 246 245; 216 230 231 247 246 
-- PAGE NO. 5 
10: YU!O 
17 231 232 248 247 ; 218 232 233 249 248; 219 233 234 250 249 
20 234 235 251 250; 221 235 236 252 251; 222 236 237 253 252 
23 237 238 254 253; 224 238 239 255 254; 225 239 240 256 255 
26 242 241 257 258; 227 241 243 259 257; 228 243 244 260 259 
29 244 245 261 260; 230 245 246 262 261; 231 246 247 263 262 
32 247 248 264 263; 233 248 249 265 264; 234 249 250 266 265 
35 250 251 267 266; 236 251 252 268 267; 237 252 253 269 268 
38 253 254 270 269; 239 254 255 271 270; 240 255 256 272 271 
41 258 257 273 274; 242 257 259 275 273; 243 259 260 276 275 
44 260 261 277 276; 245 261 262 278 277; 246 262 263 279 278 
47 263 264 280 279; 248 264 265 281 280; 249 265 266 282 281 
50 266 267 283 282; 251 267 268 284 283; 252 268 269 285 284 
53 269 270 286 285; 254 270 271 287 286; 255 271 272 288 287 
274 273 289 290; 257 273 275 291 289; 258 275 276 292 291 
276 277 293 292; 260 277 278 294 293; 261 278 279 295 294 
279 280 296 295; 263 280 281 297 296; 264 281 282 298 297 
282 283 299 298; 266 283 284 300 299; 267 284 285 301 300 
285 286 302 301; 269 286 287 303 302; 270 287 288 304 303 
290 289 305 306; 272 289 291 307 305; 273 291 292 308 307 
292 293 309 308; 275 293 294 310 309; 276 294 295 311 310 
295 296 312 311; 278 296 297 313 312; 279 297 298 314 313 
298 299 315 314; 281 299 300 316 315; 282 300 301 317 316 
301 302 318 317; 284 302 303 319 318 ; 285 303 304 320 319 
306 305 321 322; 287 305 307 323 321; 288 307 308 324 323 
308 309 325 324; 290 309 310 326 325; 291 310 311 327 326 
311 312 328 327; 293 312 313 329 328 ; 294 313 31 4 330 37.9 
314 315 331 330; 296 315 316 332 331 ; 297 316 317 333 332 
317 318 334 333; 299 318 319 335 334; 300 31 9 320 336 335 
322 321 337 338; 302 321 323 339 337 ; 303 323 324 340 339 
324 325 341 340; 305 325 326 342 341 ; 306 326 327 3 43 342 
327 328 344 343; 308 328 329 345 344 ; 309 329 330 346 345 
330 331 347 346; 311 331 332 348 347; 312 332 333 349 348 
333 334 350 349; 314 334 335 351 350; 315 335 336 352 351 
338 337 353 354; 317 337 339 355 353; 3 18 339 3 40 356 355 
340 341 357 356; 320 341 342 358 357; 321 342 343 359 358 
343 344 360 359; 323 344 345 361 360; 324 )45 346 362 361 
346 347 363 362; 326 347 348 364 363; 327 348 3 49 365 364 
349 350 366 365; 329 350 351 367 366; 330 351 352 368 367 
354 353 369 370; 332 353 355 371 369; 333 355 356 372 371 
356 357 373 372; 335 357 358 374 373 ; 336 358 359 375 374 
359 360 376 375; 338 360 361 377 376; 339 361 362 378 377 
362 363 379 378; 341 363 364 380 379; 342 364 365 381 380 
365 366 382 381; 344 366 367 383 382; 345 367 368 384 383 
370 369 385 386; 347 369 371 387 385; 348 371 372 388 387 
372 373 389 388; 350 373 374 390 389; 351 374 375 391 390 
375 376 392 391; 353 376 377 393 392; 354 377 378 394 393 
378 379 395 394; 356 379 380 396 395; 357 380 381 397 3'l6 
381 382 398 397; 359 382 383 399 398; 360 383 384 400 399 
386 385 401 402; 362 385 387 403 401; 363 387 388 404 403 
388 389 405 404; 365 389 390 406 405; 366 390 391 407 40'> 
391 392 408 407; 368 392 393 409 408 ; 369 393 394 410 ~( 
394 395 411 410; 371 395 396 41 2 411 ; 372 396 397 413 112 
397 398 414 413; 374 398 399 415 41 4; 375 399 400 416 415 
402 401 417 418; 377 401 403 419 417 ; 378 403 404 420 419 
404 405 421 420; 380 405 406 422 421 ; 381 406 407 4<:3 422 
407 408 424 423; 383 408 409 425 424 ; 384 409 410 426 425 
-- PIIGE NO. 6 
10: Yus 
410 411 127 426 ; 386 411 412 428 427; 387 412 413 429 428 
413 414 430 429; 389 414 415 431 430; 390 415 416 432 431 
418 417 433 434; 392 417 419 435 433; 393 419 420 436 435 
420 421 437 436; 395 421 422 438 437; 396 422 423 439 438 
423 424 440 439; 398 424 425 441 440; 399 425 426 442 441 
426 427 443 442; 401 427 428 444 443; 402 428 429 445 444 
429 430 446 445; 404 430 431 447 446; 405 431 432 448 447 
434 433 449 450; 407 433 435 451 449; 408 435 436 452 451 
436 437 453 452; 410 437 438 454 453; 411 438 439 455 454 
12 439 440 456 455; 413 440 441 457 456; 414 441 442 458 457 
15 442 443 459 458; 416 443 444 460 459; 417 444 445 461 460 
18 445 446 462 461; 419 446 447 463 462; 420 447 448 464 463 
1 450 449 465 466; 422 449 451 467 465; 423 451 452 468 467 
4 452 453 469 468; 425 453 454 470 469; 426 454 455 471 470 
27 455 456 472 471; 428 456 457 473 472; 429 457 458 474 473 
30 458 459 475 474; 431 459 460 476 475; 432 460 461 477 476 
33 461 462 478 477; 434 462 463 479 478; 435 463 464 480 479 
36 466 465 481 482; 437 465 467 483 481; 438 467 468 484 483 
39 468 469 485 484; 440 469 470 486 485; 441 470 471 487 486 
42 471 472 488 487; 443 472 473 489 488; 444 473 474 490 489 
45 474 475 491 490; 446 475 476 492 491; 447 476 477 493 492 
48 477 478 494 493; 449 478 479 495 494; 450 479 480 496 495 
51 482 481 497 498; 452 481 483 499 497 ; 453 483 484 500 499 
54 484 485 501 500; 455 485 486 502 501; 456 486 487 503 502 
57 487 488 504 503; 458 488 489 505 504; 459 489 490 506 505 
60 490 491 507 506; 461 491 492 508 507; 462 492 493 509 508 
63 493 494 510 509; 464 494 495 511 510 ; 465 495 496 512 511 
66 498 497 513 514; 467 497 499 515 513; 468 499 500 516 515 
69 500 501 51 7 516; 470 501 502 518 517; 471 502 503 519 518 
72 503 504 520 519; 473 504 505 521 520 ; 474 505 506 522 521 
75 506 507 523 522; 476 507 508 524 523 ; 477 508 509 525 524 
78 509 510 526 525; 479 510 511 527 526; 480 511 512 528 527 
81 514 513 529 530; 482 513 515 531 529; 483 515 516 532 531 
84 516 517 533 532; 485 517 518 534 533; 486 518 519 535 534 
87 519 520 536 535; 488 520 521 537 536; 489 521 522 538 537 
90 522 523 539 538; 491 523 524 540 539; 492 S24 525 541 540 
93 525 526 542 541; 494 526 527 543 542; 495 527 528 544 543 
96 545 546 29 27; 497 547 548 546 545; 499 551 545 27 25 
00 552 547 545 551; 501 553 549 547 552; 502 554 551 ~5 23 
03 555 552 551 554; 501 556 553 552 555 ; 505 557 554 23 21 
06 558 555 554 557; 507 559 556 555 558; 508 560 557 21 19 
09 561 sse 557 560; 510 562 559 558 561; 511 563 560 19 17 
12 564 561 560 563; 513 565 562 561 564 ; 514 566 563 17 15 
15 567 564 563 566; 516 568 565 564 567; 517 569 566 15 13 
18 570 567 566 569; 519 571 568 567 570; 520 572 569 13 11 
21 573 570 569 572; 522 574 571 570 573; 523 575 572 11 9 
24 576 573 572 575; 525 577 574 573 576 ; 526 578 575 9 7 
7 579 576 575 578; s28 sao 577 576 579; 529 581 578 7 5 
582 579 578 581; 531 583 580 579 582; 532 584 581 5 2 
585 582 581 584; 534 548 31 29; 535 549 548 547; 536 583 582 585 
585 2 1 
PROPERTY AMERICAN 
TO 9 PRI YD 0.055 ZU 0.04 YB 0.05 ZB 0 . 005 
PROPERTY 
TO 546 10 TO 497 499 TO 537 TH 0 . 008 
CONSTANTS 
-- &- 1-\V.t;.. II 'I V. 
ID: Yus 
0 .00000000~8 ALL 
SSON 0.3 ALL 
SITY STEEL ALL 
UP PORTS 
4 31 32 34 48 50 64 66 80 82 96 98 112 114 128 130 144 146 160 -
62 176 178 192 194 208 210 224 226 240 242 256 258 272 274 288 290 -
306 320 322 336 338 352 354 368 370 384 386 400 402 416 418 432 -
448 450 464 466 480 482 496 498 512 514 528 TO 544 548 549 553 -
559 562 565 568 571 574 577 580 583 585 FIXED 
OFF FREQUENCY 2. 
OFF MODE SHAPE 2 
1 
z - 1. 
~VlJA~ CALCULATION REQUESTED 
2 
LOAD 
TO 546 10 TO 497 499 TO 537 PR GZ 13125 .499 
TO 546 10 TO 497 499 TO 537 PR GY 7381 . 15 
TO 546 10 TO 497 499 TO 537 PR GX 7381.15 
3 MEMBER LOADS 
NEI~BER LOAD 
UNI Z 13125.5 
UNI Y 7381.15 
3 8 UNI X 7381.15 
PERFORM ANALYSIS PRINT MODE SHAPES 
NG - NOT ENOUGH MEMORY. PERFORMANCE MAY BE DEGR~DED .. 
EXTENDED MEMORY= 2 .746 MEGABYTES 
P R 0 B L E M S T A T I S T 1 C S 
-----------------------------------
OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 584/ 545/ 96 
GlNAL/FINAL BAND-WIDTH = 583/ 47 
PRIMARY LOAD CASES = 3, TOTAL DEGREES OF FREEDOM = 3504 
OF STIFFNESS MATRIX = 1009152 DOUBLE PREC . WpRDS 
AVAIL. DISK SPACE= 37.22/ 152.0 MB, EXMEM = 2.05 MB 
ING- NOT ENOUGH MEMORY. PERFORMANCE 
EXTENDED MEMORY= 2 . 749 MEGABYTES 
SSING ELEMENT STIFFNESS MATRIX. 
SSING GLOBAL STIFFNESS MATRIX. 
ESSING TRIANGULAR FACTORIZATION. 
JOINT DISPLACEMENTS. 
NG ElGENSOLUTION. 




6 : 52 : 47 
6:52:51 
-- l't\(;t ; '10 X 
I IJ \ I ' 
X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 O.CXXX>19 O.CXXX>19 0.000021 O.OOCXXX> O.OOCXXX> O.OOCXXX> 
2 0.000023 O.CXXX>19 O.CXXX>19 O.OOCXXX> O.OOCXXX> O.OOCXXX> 
1 0.000021 0.000023 0.000023 O.OOCXXX> O.OOCXXX> O.OOCXXX> 
2 OOCXX137 0.000021 0.000021 O.OOCXXX> O.OOCXXX> O.OOCXXX> 
1 0.000021 O.ro:XJ37 O.ro:XJ37 O.OOCXXX> O.OOCXXX> O.OOCXXX> 
2 O.CXXX>19 O.CXXX>19 0.000019 O.OOCXXX> O.OOCXXX> O.OOCXXX> 
1 0.000023 O.CXXX>19 0.000023 O.OOCXXX> O.OOCXXX> O.OOCXXX> 
2 0.000021 0.000023 0.000021 O.OOCXXX> O.OOCXXX> O.OOCXXX> 
1 O.ro:XJ37 0.000021 O.ro:XJ37 O.OOCXXX> O.OOCXXX> O.OOCXXX> 
2 0.000023 O.OCXXl37 0.000021 O.OOCXXX> O.OOCXXX> O.OOCXXX> 
1 O.CXXX>21 O.OCXXl23 O.CXXX>19 O.OOCXXX> O.OOCXXX> O.OOCXXX> 
2 O.ro:XJ37 0.000021 0.000023 O.CXXJOOJ O.CXXJOOJ O.CXXJOOJ 
1 0.000021 O.OCXXl37 0.000021 O.OOCXXX> O.CXXJOOJ O.OOOCXXl 
2 O.CXXX>19 0.000021 O.ro:XJ37 O.CXXJOOJ O.CXXJOOJ O.CXXJOOJ 
1 0.000021 O.OCXXl19 O.ro:XJ37 O.OOOCXXl O.OCXXlOO O.OCXXlOO 
2 O.CXXX>19 O.OCXXl37 0.000021 O.CXXJOOJ O.CXXJOOJ O.OOOCXXl 
1 0.000023 0.000021 0.000019 O.OOOCXXl O.CXXJOOJ O.OOOCXXl 
2 0.000021 0.000021 0.000021 O.OCXXlOO O.OOOCXXl O.OOCXXlO 
1 O.CXXX>37 O.OCXXl21 O.CXXX>37 O.OCXXlOO O.OOOCXXl O.OCXXlOO 
2 0.000023 O.OCXXl37 0.000021 O.OCXXlOO O.CXXXXXJ O.OOOCXXl 
1 0.000021 0.000023 O.OCXXl19 O.OCXXlOO O.CXXXXXJ O.OCXXlOO 
2 0.000037 0.000021 0.000023 O.OOOCXXl O.OCXXlOO ·o.OCXXJOO 
1 0.000021 O.ro:XJ37 0.000021 O.OOXJOO ocxxfu:l O.OOCXXX> 
2 0.000019 0.000021 O.ro:XJ37 O.CXXJOOJ O.CXXJOOJ O.OOOCXXl 
1 0.000021 O.CXXX>19 0.000037 O.OOOCXXl O.OOCXXX> O.OOOCXXl 
2 0.000019 O.ro:XJ37 0.000021 O.OCXXlOO O.OCXXlOO O.OOOCXXl 
1 0.000023 0.000021 0.000019 O.OOCXXlO O.OOCXXlO O.OOCXXlO 
2 0.000021 0000021 0.000021 O.OOCXXX> o.ooocro O.OOCXXX> 
1 O.ro:XJ37 0.000021 O.ro:XJ37 O.OOCXXlO O.OOCXXX> O.OOCXXX> 
2 0.000023 O.ro:XJ37 0.000021 O.OOCXXX> O.OOCXXX> O.OCOOX> 
1 0.000021 0.000023 O.CXXX>19 O.OOCXXlO 0.~ O.OOCXXlO 
2 O.ro:XJ37 0000021 0.000023 O.OOCXXX> O.OOCXXX> O.OOCXXlO 
1 0.000021 O.ro:XJ37 0.000021 O.OOCXXX> O.OOCXXX> O.OCXXlOO 
2 O.CXXX>19 0.000021 O.ro:XJ37 O.OOCXXlO O.OOCXXX> O.OOCXXlO 
1 0.000021 O.CXXX>19 O.ro:XJ37 O.OOCXXlO O.CXXJOOJ O.OOCXXlO 
2 O.CXXX>19 O.OCXXl37 0.000021 O.OOOCXXl O.OOCXXlO O.OOCXXlO 
1 0.000023 0.000021 O.CXXX>19 O.OOOCXXl O.OOOCXXl O.OOCXXlO 
2 0.000021 O.OCXXl21 0.000021 O.OOOCXXl O.OOCXXlO O.OOOCXXl 
-- 1' )\\.tt•. l\lJ '} 
II> \I ' 
0 
X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
• 
1 O.<XXX:l18 0.000023 0.000021 O.CX:XXX:O O.CX:XXX:O ocx:xxx:o 
2 O.<XXl022 O.<XXXl39 O.<XXX:l19 ocx:xxx:o ocx:xxx:o O.CX:XXX:O 
1 0.000021 0.000023 0.000023 O.CX:XXX:O O.CX:XXX:O O.CX:XXX:O 
2 O.<XXXXJ6 oro:mo 0.000021 O.CX:XXX:O O.CX:XXX:O O.CX:XXX:O 
1 0.000025 O.CXXXl37 OCXXXl37 O.CX:XXX:O o.cx:xxx:o o.cx:xxx:o 
2 O.<XXX:l29 0.000021 OJY.XX)19 O.CX:XXX:O O.CX:XXX:O O.CX:XXX:O 
1 0.000027 O.<XXX:l19 0000023 o.cx:xxx:o O.CX:XXX:O O.CX:XXX:O 
2 0000023 0.000021 0.000023 O.CX:XXX:O O.CXXXXX> O.CX:XXX:O 
1 O.OC0039 O.<XXX:l19 O.OC0039 O.CXXXXX> O.CXXXXX> O.CXXXXX> 
2 0.000023 0.00Xl23 0.00Xl23 O.CXXXXX> O.CXXXXX> O.O<XXX:lO 
1 oro:mo 0.000021 0.()(XX)2() ocx:xxx:o O.CXXXXX> O.CXXXXX> 
2 0.000037 O.CXXXl37 OCXXXl37 O.CX:XXX:O O.CX:XXX:O o.cx:xxx:o 
1 0.000021 O.CXXXl37 0.000021 O.CXXXXX> OCXXXXXl O.CXXXXXl 
2 O.<XXX:l19 0.000021 O.CXXXJ19 O.CXXXXXl O.CXXXXX> O.CX:XXX:O 
1 0.000021 O.<XXX:l19 0.000021 O.CX:XXX:O ocx:xxx:o O.CXXX'OO 
2 O.CXXXl19 0.000037 O.CXXXl19 O.CX:XXX:O O.CXXXXXl o.cx:xxx:o 
1 0.00Xl23 0.000021 0.00Xl23 OCXXXXXl O.CXXXXXl O.CXXXXXl 
2 O.CXXXl21 0.000021 0.000021 O.CXXXXXl OCXXXXXl O.CX:XXX:O 
1 O.CXXXl37 O.CXXXl21 0.000037 OCXXXXXl ocx:xxx:o O.CX:XXX:O 
2 O.<XXX:l23 O.CXXXl37 0.000023 OCXXXXXl O.CX:XXX:O o.cx:xxx:o 
1 0.000021 O.CXXXl23 O.CXXXJ21 ocx:xxx:o ocx:xxx:o o.cx:xxx:o 
2 0.000037 O.CXXXl21 0.000037 O.CXXXXXl O.CXXXXXJ ocx:xxx:o 
1 0.000021 O.CXXXl37 0.000021 O.OOCXXXl O.OOCXXXl O.OOCXXXl 
2 O.CXXXl19 0.000021 O.CXXXl19 O.CXXXXXl O.CXXXXX> O.OOCXXXl 
1 0.000021 O.CXXXl19 0.000021 O.OOCXXXl O.CX:XXX:O O.OOCXXXl 
2 O.CXXXl19 0.000037 O.CXXXl19 O.OOCXXXl ocro;:oo o.cx:xxx:o 
1 0.00Xl23 0.000021 0.000023 O.OOCXXXl O.CXXXXXl O.CXXXXX> 
2 0.000021 0.000021 0.000021 O.OOCXXXl O.CXXXXX> O.OOCXXXl 
1 O.CXXXl37 0000021 OCXXXl37 O.CXXXXX> O.CX:XXX:O O.CX:XXX:O 
2 0.000023 O.CXXXl37 0.000021 O.OOCXXXl O.CXXXXX> O.OOCXXXl 
1 0.000021 0.00Xl23 O.<XXX:l19 O.CXXXXX> OCXXXXXl O.O<XXX:lO 
2 O.CXXXl37 0000021 0000023 O.CXXXXX> O.CXXXXX> O.CXXXXX> 
1 0.000021 OCXXXl37 0000021 O.OOCXXXl O.O<XXX:lO O.CXXXXX> 
2 O.CXXXl19 O.CXXX>21 O.CXXXl37 O.CXXXXX> O.CXXXXXl O.CXXXXX> 
1 0.000021 O.CXXXl19 O.CXXXl37 ocx:xxx:o O.CXXXXX> O.CXXXXXl 
2 OOCXX>19 OCXXXl37 0.000021 O.!XXXXJO O.CXXXXX> O.CX:XXX:O 
1 0.000023 0000021 0 CXXXl19 O.cxx.<XXJ O.CX:XXX:O O.CXXXXXl 
2 O.<Xm21 OCXXX>21 0.000021 O.OOCXXXl O.CX:XXX:O O.CXXXXX> 
1 0.000021 O.OCXX>19 0.000037 O.CX:XXX:O o.cx:xx;oo O.CXXXXX> 
2 O.OCXX>19 0.000037 0000021 O.CX:XXX:O O.CX:XXX:O OCXXXXXl 
1 000Xl23 0.000021 O.OCXX>19 O.CX:XXX:O O.CXXXXXl O.CX:XXX:O 
2 0.000021 O.CXXX>21 0000021 O.OOCXXXl O.CXXXXXl O.CX:XXX:O 
• · I'A(i l' NO. I 0 
Ill Yl I~ 
X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 o.cxxxm O.CXXXH9 o.cxxxm o.oo:xxx> O.oo:xxx> O.oo:xxx> 
2 0 000021 O.o:xx>19 O.CXXX)21 o.oo:xxx> O.CXXXXX> O.oo:xxx> 
1 OJXXXJ37 o.cxxxm OCXXXJ37 O.CXXXXX> O.CXXXXX> O.CXXXXX> 
2 OJXXXJ37 O.<XXXY21 o.oo:m7 O.CXXXXX> O.CXXXXX> O.CXXXXXl 
1 O.<XXXY21 O.CXXXl23 O.<XXXY21 o.oo:xxx> O.CXXXXX> O.CXXXXX> 
2 0.000019 O.<XXXY21 0.000019 o.oo:xxx> O.CXXXXX> O.CXXXXX> 
1 0.000021 O.CXXXJ37 O.<XXXY21 o.oo:xxx> O.CXXXXX> O.CXXXXX> 
2 0.000037 O.CXXXJ37 O.CXXXJ37 0.000000 O.CXXXXX> O.CXXXXX> 
1 0.000021 0.000021 0.000021 o.oo:xxx> O.CXXXXX> 0.000000 
2 0.000019 0.000019 0.000019 0.000000 O.CXXXXX> o.oo:xxx> 
1 0.(00)23 O.<XXXY21 0.000023 o.oo:xxx> O.CXXXXX> O.CXXXXX> 
2 O.<XXXY21 O.CXXXJ37 0.000023 o.oo:xxx> O.CXXXXX> O.CXXXXX> 
1 0000037 O.<XXXY21 0.000021 O.CXXXXX> O.CXXXXX> O.CXXXXX> 
2 0.000037 0.000019 OJXXXJ37 o.oo:xxx> O.CXXXXX> O.CXXXXX> 
1 0000021 0.000019 o.oo:m7 o.oo:xxx> O.CXXXXX> O.CXXXXX> 
2 0.000019 O.CXXXJ37 0.000021 o.oo:xxx> O.CXXXXX> O.CXXXXX> 
1 0.000021 0.000021 0.000019 O.CXXXXX> O.CXXXXX> O.CXXXXX> 
2 0.000037 O.<XXXY21 0.000021 o.oo:xxx> 0.000000 0.000000 
1 0.000021 0.000021 O.OCIX137 0.000000 O.CXXXXX> O.CXXXXX> 
2 0.000023 O.CXXXJ37 0.000021 O.oo:xxx> O.CXXXXX> 0.000000 
1 O.<XXXY21 0.000023 0.000019 O.oo:xxx> O.CXXXXX> O.CXXXXX> 
2 0.000037 0.000021 0.000023 0.000000 0.000000 O.CXXXXX> 
1 0.000021 O.OO:Xl37 0.000021 0.000000 O.CXXXXX> 0.000000 
2 0000019 O.<XXXY21 O.CXXXJ37 0.000000 0.000000 o.oo:xxx> 
1 0.000021 0.000019 O.CXXXJ37 0.000000 0.000000 O.CXXXXX> 
2 0.000019 O.CXXXJ37 0.000021 O.CXXXXX> O.CXXXXX> o.oo:x:oo 
1 o.cxxxm 0.000021 0.000019 o.oo:xxx> O.CXXXXX> o.oo:xxx> 
2 0.000021 O.<XXXY21 0.000021 o.oo:xxx> o.oo:x:oo O.CXXXXX> 
1 0.000037 0.000021 O.CXXXJ37 O.oo:xxx> O.oo:xxx> O.CXXXXX> 
2 o.cxxxm O.CXXXJ37 0.000021 o.oo:x:oo O.CXXXXX> o.oo:xxx> 
1 0.000021 0.000023 0.000019 0.000000 0.000000 O.CXXXXX> 
2 0.000037 0.000021 0.000023 0.000000 0.000000 O.CXXXXX> 
1 0.000021 O.CXXXJ37 0.000021 o.oo:xxx> O.CXXXXX> o.oo:x:oo 
2 0.000019 0.000021 o.oo:m7 0.000000 O.CXXXXX> o.oo:xxx> 
1 0.000021 0.000019 O.CXXXJ37 o.oo:x:oo 0.000000 o.oo:xxx> 
2 0.000019 O.CXXXJ37 0.000021 0.000000 0.000000 O.CXXXXX> 
1 o.cxxxm 0.000021 0.000019 0.000000 O.CXXXXX> 0.000000 
2 0.000021 0.000021 0.000021 0.000000 O.CXXXXX> o.oo:x:oo 
1 0.000021 0.000019 OCXXXJ37 o.oo:x:oo o.cxxxm o.ooocm 
2 O.o:xx>19 O.CXXXJ37 0.000021 O.CXXXXX> O.OOXOO O.QOO(X'O 
1 0.000023 0.000021 0000019 O.oc.<XXX> O.CXXXXX> O.CXXXXX> 
2 0000021 0.000021 0.000021 0.000000 O.oo:xxx> O.CXXXXX> 
• • 1'1<;CIE 'HJ I I 
I ll \1 :--
X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 0 000018 0.000019 0000021 0.000000 0.000000 0.000000 
2 0.000022 0.000019 0000019 0.000000 0.000000 0.000000 
1 0000021 0.000023 0.000023 0.000000 0.000000 0.000000 
2 0.000033 0.000018 0.000023 0.000000 0.000000 0.000000 
1 0000027 0.000018 0.000018 0.000000 0.000000 0.000000 
2 O.OCXXX39 0.000022 0.000022 0.000000 0.000000 0.000000 
1 0.000028 0.000021 0.000021 0.000000 0.000000 0.000000 
2 0.000026 0.000021 0.000021 0.000000 0.000000 0.000000 
1 OJ:XXXY37 O.CXXXJ37 0.000037 0.000000 0.000000 0.000000 
2 0.000023 0.000021 0.000021 0.000000 0.000000 0.000000 
1 0000021 0.000019 0.000021 0.000000 0.000000 0.000000 
2 0.000037 0.000023 0000037 0000000 0.000000 0.000000 
1 0 000021 0.000021 0.000021 0.000000 0.000000 0.000000 
2 0.000019 0.000021 0.000019 O.CXXXXX> 0.000000 0.000000 
1 0.000021 0.000019 0.000021 0.000000 0.000000 0.000000 
2 0000019 0.000037 0.000019 0.000000 0.000000 0.000000 
1 0.000023 0.000021 0000023 0.000000 0.000000 0.000000 
2 0.000021 0.000021 0.000021 0.000000 0.000000 0 r:xxt:x:l:! 
1 0.000037 0.000021 0.000037 0.000000 0.000000 0.000000 
2 0.000023 0.000037 0.000023 0.000000 0.000000 0.000000 
1 0.000021 0.000023 0.000019 0.000000 0.000000 0.000000 
2 0.000037 0.000021 0.000023 0.000000 0.000000 0.000000 
1 0000021 0.000037 0.000021 0.000000 0.000000 0.000000 
2 0.000019 0.000021 0.000037 0.000000 0.000000 0.000000 
1 0.000021 0.000019 0.000037 0.000000 0.000000 0.000000 
2 0000019 0.000037 0.000021 0000000 0.000000 0.000000 
1 0.000023 0.000021 0.000019 0.000000 o.<XXXXx:> 0.000000 
2 0.000021 0.000021 0.000021 0.000000 0.000000 0.000000 
1 O.CIXX'J37 0.000021 0000037 0.000000 0.000000 0000000 
2 0.000023 0.000037 0.000021 0.000000 0.000000 0.000000 
1 0.000021 0.000023 0.000019 0.000000 0.000000 0.000000 
2 0.000037 0.000021 0.000023 0.000000 0.000000 0.000000 
1 0.000021 0.000037 0.000021 0.000000 0.000000 0.000000 
2 0.000019 0.000037 0.000037 0.000000 0.000000 0.000000 
1 0000021 0.000037 0.000021 0.000000 0.000000 0.000000 
2 0.000019 0.000021 0.000019 0.000000 0.000000 0.000000 
1 0.000023 0.000019 0.000021 0.000000 0.000000 0.000000 
2 0000037 0.000021 0.000021 0000000 0.000000 0.000000 
1 0.000021 O.<XX'037 0.000037 0.000000 0.000000 O.cx:xxxx:> 
2 0000019 0.000021 0.000021 0000000 0.000000 0.000000 
1 0 000021 0.000019 0.000019 0000000 0.000000 0000000 
2 0.000037 0.000021 0.000021 0.000000 0.000000 0.000000 
.DF('I( 
MODE X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 OJXX1J37 0000019 0.000019 0.000000 0.000000 0.000000 
2 0.000021 0.000019 0.000021 0.000000 0.000000 0.000000 
1 0000019 0.000019 0.000021 0.000000 0.000000 0.000000 
2 0.000021 0.000021 0.000019 0.000000 0.000000 0.000000 
1 0.000021 0.000021 0.00Xl37 0.000000 0.000000 0.000000 
2 0.000019 0.000019 0.000019 0.000000 0.000000 0.000000 
1 0.000023 0000023 0.000023 0.000000 0.000000 0.000000 
2 0.000021 0.000023 0.000021 0.000000 0.000000 0.000000 
1 OJXXX137 0.000021 O.CXXX137 0.000000 0.000000 0.000000 
2 0.000023 O.CXXX137 0.000021 0.000000 0.000000 0.000000 
1 0.000021 0000023 0.000019 0.000000 0.000000 0.000000 
2 O.CXXX137 0000021 0.000023 0.000000 0.000000 0.000000 
1 0.000021 O.CXXX137 0.000023 0.000000 0.000000 0.000000 
2 0.000019 0.000021 0.000021 0.000000 0.000000 0.000000 
1 0.000021 0.000023 O.CXXX137 0.000000 0.000000 0.000000 
2 0.000019 O.CXXX137 0.000023 0.000000 0.000000 0.000000 
1 0.000023 0.000021 Of()0021 0.000000 0.000000 0.000000 
2 0.000021 0.000021 0.()()()()37 0.000000 0.000000 0.000000 
1 0.000037 0.000021 O.CXXX137 0.000000 0.000000 0.000000 
2 0.000023 0.000037 0.000021 0.000000 0.000000 0.000000 
1 0.000021 0.000023 0.000019 0.000000 0.000000 0.000000 
2 0.000037 0.000021 0.000023 0.000000 O.OOOOJO 0.000000 
1 0.000021 O.CXXX137 0.000021 0.000000 0.000000 0.000000 
2 0.000019 0.000021 o.rxxm7 0.000000 0.000000 0.000000 
1 0.000022 0.000018 O.CXXX131 0.000000 0.000000 0.000000 
2 0.000019 0.000037 0.000021 0.000000 O.CJCX¥Xl 0.000000 
1 0.000022 0.000018 O.CXXX131 0.000000 0.000000 0.000000 
2 0.000021 0.000021 0.000021 0.000000 0.000000 0.000000 
1 O.CXXX137 0.000021 o.rxxm7 0.000000 0.000000 0.000000 
2 0.000023 0.000037 0.000021 0.000000 0.000000 0.000000 
1 0.000021 0000023 0.000019 0.000000 0.000000 0.000000 
2 0.000037 0.000021 0.000023 0.000000 0.000000 0.000000 
1 0.000021 0.000037 0.000021 0.000000 0.000000 0.000000 
2 0.000019 0.000021 O.CXXX137 0.000000 0.000000 0.000000 
1 0.000021 0000019 0.000037 0.000000 0.000000 0.000000 
2 0.000019 0.000037 0.000021 0.000000 0.000000 0.000000 
1 0.000022 0.000018 0.000031 O.IXXXXlO 0.000000 0.000000 
2 0.000021 0.000021 0.000021 0.000000 0.000000 0.000000 
1 0.000021 0.000019 O.Cm137 0.000000 0.000000 0.000000 
2 0.000017 0.000037 O.OOC021 0.000000 0.000000 o.cxxro. 
1 0.000023 0.000021 0.000019 0.000000 0.000000 0.000000 
2 0.000023 0.000026 0.000022 0.000000 0.000000 0.000000 
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ID Yl .'i 
MODE X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 OOCXX>19 O.OCXX>19 O.OCXX>21 o.ooxro o.ooxro o.ooxro 
2 O.OCXX>23 O.OCXX>19 O.OCXX>19 O.CXXXXXJ o.ooxro o.ooxro 
1 O.OCXX>21 O.OCXX>23 O.CXXXl23 o.ooxro o.ooxro o.ooxro 
2 0.000037 O.OCXX>21 O.OCXX>21 O.OOCXX>O o.ooxro O.OOCXX>O 
1 O.OCXX>21 0.000037 OJXXXJ37 O.OOCXX>O O.OOCXX>O O.CXXXXIJ 
2 0.000019 0.000019 0.000019 O.OOCXX>O O.OOCXX>O O.OOCXX>O 
1 O.CXXXl23 0.000019 O.CXXXl23 0.000000 0.000000 o.ooxro 
2 O.OCXX>21 O.OCXX>23 0.000019 O.OOCXX>O O.OOCXX>O O.OOCXX>O 
1 0.000037 O.OCXX>21 O.CXXXl23 O.OOCXX>O o.ooxro o.ooxro 
2 O.OC0023 0.000037 O.OCXX>21 O.OOCXX>O o.ooxro O.OOCXX>O 
1 O.OCXX>21 O.OC0023 OJXXXJ37 O.OOCXX>O o.ooxro o.ooxro 
2 0.000037 O.OCXX>21 O.OCXX>21 O.OOCXX>O o.ooxro O.OOCXX>O 
1 O.OCXX>21 0.000037 O.OCXX>19 O.OOCXX>O o.ooxro O.OOCXX>O 
2 O.OCXX>19 O.OCXX>21 0.000037 O.OOCXX>O o.ooxro o.ooxro 
1 O.lXJC.XJ'L1 O.<xXXl19 U.I.UX:W O.tx.nlll O.WXW O.WXXXJ 
2 0.000019 0.000037 O.OCXX>21 O.OOCXX>O o.ooxro o.ooxro 
1 O.OC0023 O.<XXXJ21 0.000019 O.OOCXX>O o.ooxro O.OOCXX>O 
'1. U.UOC0'21 O.OOXY21 O.COOC121 O.OOOOXJ 0.000000 0.000000 
1 0.000037 O.OCXX>21 0.000037 O.<XXXXX> O.OOCXX>O o.ooxro 
'1. U.oo..xJLJ U.W0031 O.OOOU'L1 O.OOCXX>O o.oro:x:x> u.oocx.x.x:> 
1 0. (.i(l()lj2 1 0 (.i(l()lj,lj O.CUXJ19 O.OOCOOJ 0.000000 U.\JJLUJU 
2 O.CXXXX37 O.OOXJ21 O.CXXXl23 O.OOCXX>O O.OOCXX>O O.OOCXX>O 
1 U.l.X.JWL1 uruwr U.l.X.JWL1 U.IJJLUJU U.\JJLUJU U.\JJLUJU 
2 0.000019 O.OCXX>21 0.000037 O.OOCXX>O O.OCXX>OO O.OCXX>OO 
1 O.CXXXJ21 O.I.XXXJ19 0.000037 O.OOCXX>O O.CXXXXXJ O.C:XXXW 
'L U.l.Jl.Wl\:1 U.lUW/ U.l.X.JWL1 U.IJJLUJU Otwp.J o.u.u.w 
1 O.OCXX>23 O.OCXX>21 0.000019 O.OOCXX>O o.ooxro O.OOCXX>O 
:.! U.lUXJLl U.l.X.JW.l1 U.l.X.JW.ll u.uooooo O.tx.XXX.X.J O.UOOOOO 
1 i.•.W:ili7 O.UJ.XJ21 O.ii.iJJJ7 O.U:W.:.U O.WXJOO 0.\JJLUJU 
2 O.OCXX>23 0.000037 O.OOJ021 O.OOCXX>O O.OCXX>OO O.OOCXX>O 
1 O.CXXJ021 O.CXXXl23 O.CXXXl19 O.OOlX.X.X> O.LUXUJ U.\JJLUJU 
2 0.000037 O.CXXXJ21 O.CXXXl23 O.OOCXX>O O.OCXX>OO O.CXXXXX> 
1 O.OCXX>21 0.000037 O.OCXX>21 o.ooxro o.ooxro O.CXXXXX> 
L U.l.Jl.WH:i U.lX.JW..:1 U.lUW/ U.UOl.JlW u.lllU.U) 0.000000 
1 O.CXXXJ21 O.OCXX>19 0.000037 O.CXXXXX> O.CXXXXX> o.ooc:xx.o 
'1. 0.00001\:l U.lUW/ U.l.X.JW.l1 u.uooooo u.uooooo O.tx.Wf.J 
1 u.o .. u n 9 0.000019 U.l.Jl.W1l:l u.l.Ui.W O.l.I..AA.w U.\JJLUJU 
2 O.OCXXY23 O.UXXJZ3 O.OC0021 O.tx.XUXJ O.CXXXXX.l O.CXUJOO 
1 O.l.X.JWL1 O.lUXJL1 U.i!~f U.\JJLUJU U.IJJLUJU U.lll.I..W 
2 0.000037 0.000037 O.CXXXJ21 o.mxro O.OCXX>OO O.CXXXXX> 
1 U.UXXT.l1 O.OOXJ21 0.L(XX)1\:l u.cxxxx.x.> U.LUXUJ U.LUXUJ 
L U.l.Jl.W1l:l U.l.Jl.W1l:l U.WUTLJ U.\JJLUJU U.\JJLUJU U.\JJLUJU 
•. I'ACI: NO 1·1 
Ill \ \ ~ 
X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 O.O<XXl19 O.O<XXl19 0.000021 O.CXXXXXl o.ooxoo o.ooxoo 
2 O.O<XXl19 O.O<XXl19 O.O<XXl19 O.CXXXXXl O.OOXOO o.ooxoo 
1 O.O<XXl19 0.000023 0.000023 O.CXXXXXl O.CXXXXXl o.ooxoo 
2 O.O<XXl37 0.000021 0.000021 O.CXXXXXl O.CXXXXXl o.ooxoo 
1 0.000021 O<XXX>19 O.<XXX>19 o.ooxoo O.OOXOO O.OOXOO 
2 O.O<XXl19 O.<XXX>19 O.<XXX>19 O.OOXOO O.OOXOO O.OOXOO 
1 0.000023 O.<XXX>19 O.<XXX>19 O.CXXXXXl o.ooxoo o.ooxoo 
2 0.000021 O.O<XXl37 0.000021 O.CXXXXXl o.ooxoo o.ooxoo 
1 O.O<XXl37 0.000021 O.OCXYJ37 O<XXX>OO O.<XXX>OO o.ooxoo 
2 O.<XXX>23 O.O<XXl19 O.O<XXl21 O.<XXX>OO O.CXXXXXl o.ooxoo 
1 0.000021 0000023 O.<XXX>19 O.CXXXXXl O.OOXOO o.ooxoo 
2 O.O<XXl37 0000021 0.000023 O.<XXX>OO o.ooxoo o.ooxoo 
1 0.000021 O.O<XXl37 0.000021 O<XXX>OO O.OOXOO o.ooxoo 
2 O.<XXX>19 0.000021 O.OCXYJ37 O.CXXXXXl O.OOXOO o.ooxoo 
1 0.000021 O.<XXX>19 OJXXX137 OCXXXXXl O.OOXOO O.OOXOO 
2 O.<XXX>19 OJXXX137 0.000021 O.CXXXXXl O.OOXOO O.OOXOO 
1 0.000023 0000021 O.<XXX>19 C.<XXX>OO O.CXXXXXl o.o:xxxx> 
2 0.000021 0.000021 0.000021 O.<XXX>OO O.CXXXXXl O.<XXJOOO 
1 O.O<XXl37 0.000021 0.000037 O.<XXX>OO o.ooxoo 0.000000 
2 0.000023 O.O<XXl37 O.<XXX>21 O.<XXX>OO O.OOXOO O.OOXOO 
1 0.000021 0.000023 O.<XXX>19 O.<XXX>OO O.CXXXXXl o.ooxoo 
2 O.O<XXl37 0.000021 0.000023 O.CXXXXXl O.<XXX>OO O.O<XXX>O 
, 0.000021 O.<XXX>37 0.000021 OCXXXXXl O.OOXOO o.o:xxxx> 
2 O.<XXX>19 0.000021 O.<XXX>37 O.<XXX>OO O.o:xxxx> o.o:xxxx> 
1 0.000021 O.<XXX>19 O.<XXX>37 O.<XXX>OO o.o:xxxx> o.o:xxxx> 
2 O.<XXX>19 O.<XXX>37 0.000021 O.CXXXXXl O.<XXX>OO O.OOXOO 
1 0.000023 0.000021 O.<XXX>19 O.<XXX>OO o.o:xxxx> o.ooxoo 
2 O.<XXX>21 O.<XXX>21 O.<XXX>21 O.<XXX>OO O.OOXOO o.ooxoo 
1 O.<XXX>37 0.000021 O.<XXX>37 o.ro:xxx> O.CXXXXXl o.ooxoo 
2 O.cx:xm3 O.<XXX>37 0.000021 O.<XXX>OO O.CXXXXXl o.ooxoo 
1 0.000021 O.<XXX>19 O.O<XXl19 O.CXXXXXl o.o:xxxx> 0.000000 
2 O.<XXX>37 O.<XXX>19 0.000023 OCXXXXXl 0.000000 o.o:xxxx> 
1 0.000021 O.<XXX>19 0.000021 oooxoo O.O<XXX>O oo:xxxx> 
2 O.<XXX>19 O.<XXX>37 O.<XXX>37 o.ooxoo O.O<XXX>O o.o:xxxx> 
1 0.000021 0.000021 0.000037 O.OOXOO o.o:xxxx> o.o:xxxx> 
2 O.O<XXl19 O.<XXX>37 0.000021 O.<XXX>OO O.O<XXX>O O.OOXOO 
1 0.000023 0.000021 O.<XXX>19 o.ooxoo O.<XXX>OO O.OOXOO 
2 O.<XXX>19 0.000021 O.<XXX>19 O.<XXX>OO O.OO<XXX> O.OOXlOO 
1 O.O<XXl19 O.<XXX>19 O.<XXX>19 O.OOXOO O.OO<XXX> O.OOXOO 
2 O.<XXX>19 O<XXX>37 O.<XXX>19 oooxoo O.OO<XXX> O.O<XXX>O 
1 O.<XXX>37 0000021 O.<XXX>19 OO<XXX>O O.o:xxxx> o.o:xxxx> 
2 0.000021 0.000021 0.000021 o.ooxoo O.OOXOO oo:xxxx> 
I' A(;!' 1'0 15 
Ill \ \ ~ 
X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 Ocx:xx>16 o.cx:xx>19 0.000021 OCXXXXXl O.CXXXXXl O.CXXXXXl 
2 O.cx:xx>28 O.CXXX>19 o.cx:xx>19 O.lAXXJOO o.cxxxro O.CXXXXXl 
1 0.000025 0.000023 o.cx:xx>16 O.CXXXXXl O.CXXXXXJ O.CXXXXXJ 
2 o.cx:xxm 0.000021 O.cx:xx>28 O.CXXXXXl OCXXXXXJ OCXXXXXJ 
1 0.000021 O.CXXX>16 0.000025 O.CXXXXXl o.cxxxro O.CXXXXXJ 
2 0.000029 0.000028 0.000032 O.CXXXXXl o.cxxxro O.CXXXXXJ 
1 0.000023 0.000025 0.000021 O.CXXXXXl OCXXXXXJ OCXXXXXJ 
2 O.cx:xx>21 0.000032 0.000029 O.CXXXXXl o.oocx:xx> OCXXXXXl 
1 0.000037 0.000021 0.000023 O.CXXXXXl o.oocx:xx> o.oocx:xx> 
2 0.000023 0.000029 o.cx:xx>16 O.CXXXXXl o.oocx:xx> o.oocx:xx> 
1 0000021 0.000023 o.cx:xx>19 OCXXXXXl o.oocx:xx> o.oocx:xx> 
2 0.000037 o.cx:xx>16 0.000023 O.CXXXXXl o.cxxxro o.ocx:x:oo 
1 0000021 O.cx:xx>28 0.000021 O.CXXXXXl O.CXXXXXl O.CXXXXXJ 
2 o.cx:xx>19 0.000021 0.000037 o.ocx:x:oo o.oocx:xx> o.ocx:x:oo 
1 0 000021 o.cx:xx>19 0.000037 O.CXXXXXl o.cxxxro o.oocx:xx> 
2 o.cx:m1s 0.000037 0.000021 O.CXXXXXl O.CXXXXXl o.ocx:x:oo 
1 0.000023 0.000021 o.cx:xx>19 O.CXXXXXl o.oocx:xx> O.OCX:X:OO 
2 o.cx:m21 0.000021 0.000021 O.CXXXXXl o.oocx:xx> O.OCX:X:OO 
1 0.000037 0.000021 0.000037 o.ocx:x:oo OCXXXXXl OCXXXXXJ 
2 0.000023 0.000037 0.000021 O.CXXXXXl o.cxxxro 0.000000 
1 0.000021 0.000023 o.cx:xx>19 O.CXXXXXl O.CXXXXXJ o.oocx:xx> 
2 0000037 0.000021 0.000023 0.000000 0.000000 0.000000 
1 0.000021 0.000037 0.000016 OCXXXXXl 0.000000 o.ocx:x:oo 
2 o.cx:xx>1s 0.000021 O.cx:xx>28 0.000000 0.000000 o.ocx:x:oo 
1 Ocx:xx>28 O.cx:xx>19 0.000025 0.000000 O.CXXXXXJ o.oocx:xx> 
2 0000025 0.000037 0.000021 0.000000 o.cx:q:oo 0.000000 
1 ocxxx:m 0.000021 o.cx:xx>19 O.<XXXXX> O.CXXXXXJ O<XXXXX> 
2 0.000021 0.000021 0.000021 O.<XXXXX> o.oocx:xx> O.OCX:X:OO 
1 0.000029 0.000021 0.000037 0.000000 o.oocx:xx> 0000000 
2 0.000023 0.000037 0.000021 O.<XXXXX> o.oocx:xx> 0.000000 
1 o.cx:xx>16 0.000023 0.000019 O.<XXXXX> 0.000000 o.oocx:xx> 
2 0.000028 0.000021 0.000023 O.CXXXXXl 0.000000 0000000 
1 0.000025 0.000037 0.000021 0.000000 o.oocx:xx> o.ocx:x:oo 
2 0.000032 O.cx:xx>16 0.000037 0.000000 0.000000 0.000000 
1 0000021 O.cx:xx>28 0.000037 O<XXXXX> 0.000000 0000000 
2 o.cx:xx>19 0.000025 0.000021 0.000000 0.000000 0000000 
1 0.000023 o.cxxx:m o.cx:xx>19 0.000000 0.000000 0.000000 
2 0 000021 0.000021 O.CXXX>16 0.000000 O.<XXXXX> O.<XXXXX> 
1 0000021 0.000029 0.000028 O.<XXXXX> O.<XXXXX> Orvx:/'00 
2 o.cx:xx>1s 0.000023 0000021 O.<XXXXX> O.<XXXXX> 0\.MXXIJ 
1 0000028 C.cx:xx>16 O.cx:xx>19 O.<XXXXX> O.<XXXXX> OIXXXXXJ 
2 0000025 0.000028 0.000021 0000000 O.<XXXXX> 0 fY"{J;J:() 
• • I' A(;" NO I X 
It> Y l ~ 
X-TRANS Y-TRMIS Z-TRMIS X-ROTAN Y-ROTAN Z-ROTAN 
1 0000017 0.000019 0.000021 O.<XXXXX> O.<XXXXX> O.<XXXXX> 
2 0.000023 0.000019 0.000019 O<XXXXX> O.<XXXXX> O.<XXXXX> 
1 0.000029 0.000017 0.000023 O.<XXXXX> O.<XXXXX> O.<XXXXX> 
2 0.000037 0.000023 0.000021 O.<XXXXX> O.<XXXXX> O.<XXXXX> 
1 0.000031 0.000029 0.000037 O.<XXXXX> O.<XXXXX> O.<XXXXX> 
2 0.000039 0.000037 0.000019 O.<XXXXX> 0.000000 0.000000 
1 0.000033 0.000019 0.000023 0.000000 0.000000 0.000000 
2 0.000025 0.000023 0.000021 0.000000 0.000000 0.000000 
1 0000037 0.000021 0.000037 O.<XXXXX> 0.000000 0.000000 
2 0.000023 0.000037 0.000021 0.000000 0.000000 O.<XXXXX> 
1 0.000021 0.000023 0000019 O.<XXXXX> O.<XXXXX> O.<XXXXX> 
2 0.000037 0.000021 0.000023 O<XXXXX> 0.000000 O.<XXXXX> 
1 0.000021 0.000037 0000021 O<XXXXX> 0.000000 O.<XXXXX> 
2 0.000019 0.000021 0.000017 O.<XXXXX> O.<XXXXX> O.<XXXXX> 
1 0.000021 0.000019 0.000023 O.<XXXXX> O.<XXXXX> O.<XXXXX> 
2 0.000019 0.000037 0.000029 O.<XXXXX> 0.000000 0.000000 
1 0.000023 0.000021 0.000037 0.000000 0.000000 O.<XXXXX> 
2 0.000021 0.000021 O.OC\Xl31 0.000000 0.000000 0.000000 
1 0.000037 0.000021 0.000039 0.000000 0.000000 0.000000 
2 0.000023 0.000037 0.000033 0.000000 0.000000 0.000000 
1 0.000021 0.000023 0.000025 0.000000 0.000000 0.000000 
2 0.000037 0.000021 0.000037 0.000000 O.<XXXXX> 0.000000 
1 0000021 0.000037 0.000017 0.000000 0.000000 0.000000 
2 0.000019 0.000021 0.000023 0.000000 O.<XXXXX> 0.000000 
1 0.000021 0.000019 0.000029 O<XXXXX> 0.000000 O.<XXXXX> 
2 0.000019 0.000037 0.000037 0.000000 O.<XXXXX> O.<XXXXX> 
1 0000023 0.000021 0.000031 O.<XXXXX> o.cxxx:fu O.<XXXXX> 
2 0.000021 0.000021 O.CXXXX39 O.<XXXXX> 0.000000 0.000000 
1 0.000037 0.000021 0.000033 O.<XXXXX> O.<XXXXX> O.<XXXXX> 
2 0.000023 0.000037 0.000025 O.<XXXXX> O.<XXXXX> 0.000000 
1 0.000021 0.000023 0.000037 O.<XXXXX> 0.000000 O.<XXXXX> 
2 0.000037 0.000021 0.000017 0.000000 0.000000 0.000000 
1 0.000021 0.000037 0.000023 0.000000 0.000000 0.000000 
2 0.000019 0.000021 0.000029 0.000000 0.000000 0.000000 
1 0.000021 0.000019 0.000037 0.000000 0.000000 0.000000 
2 0.000019 0.000037 0.000031 O.<XXXXX> 0.000000 0.000000 
1 0.000023 0.000021 0.000039 O.<XXXXX> 0.000000 0.000000 
2 0.000021 0.000021 0.000033 O.<XXXXX> 0.000000 O.<XXXXX> 
1 0.000021 0.000019 0.000025 O<XXXXX> O.'XXXXK> O.<XXXXX> 
2 0 000019 0.000037 0.000037 O.<XXXXX> O.<XXXXX> O.<XXXXX> 
1 0.000023 0.000021 0.000017 O<XXXXX> O.<XXXXX> O.<XXXXX> 
2 0000021 0.000021 0.000023 O.<XXXXX> 0.000000 0.000000 
• • I'ACiE NO I 9 
I I> Yl ·~ 
X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 000Xl19 0.00Xl19 O.CXXXl21 O.OOOOX> O.OOOOX> O.OOOOX> 
2 0.00Xl23 0.00Xl19 0.00Xl19 O.OOOOX> O.OOOOX> O.OOOOX> 
1 O.CXXXl21 O.<XXXl17 0.00Xl23 O.OOOOX> O.OOOOX> O.OOOOX> 
2 O.OO:X:l37 0.00Xl23 O.CXXXl21 O.OOOOX> O.OOOOX> O.OOOOX> 
1 O.CXXXl21 O.CXXXl29 0.000037 O.OOOOX> O.OOOOX> O.OOOOX> 
2 0.00Xl19 0.000037 O.<Xro19 O.OOOOX> O.OOOOX> O.OOOOX> 
1 0.00Xl23 0.000031 0.00Xl23 O.CXXXXXl O.OOOOX> O.OOOOX> 
2 O.CXXXl21 0.000039 0.000021 O.OOOOX> O.OOOOXl O.OOOOX> 
1 0.000037 O.CXXXl33 0000037 O.OOOOX> O.OOOOX> O.OOOOX> 
2 0.00Xl23 0.000025 0.000021 O.OOOOX> O.OOOOX> O.OOOOX> 
1 O.CXXXl21 0.000037 0.00Xl19 O.OOOOX> O.OOOOXl O.OOOOXl 
2 Ooo:x137 0.00Xl17 0.00Xl23 O.OOOOX> O.OOOOXl O.OOOOX> 
1 O.CXXXl21 0.00Xl23 O.CXXXl21 O.OOOOX> O.OOOOXl O.OOOOXl 
2 0.00Xl19 O.CXXXl29 0.000037 O.OOOOX> O.OOOOXl O.OOOOX> 
1 0.00Xl17 0.00Xl19 0.000037 O.OOOOX> O.OOOOXl O.OOOOX> 
2 0.00Xl23 0.000037 0.000021 O.OOOOX> O.OOOOXl O.OOOOX> 
1 0.000029 O.CXXXl21 0.00Xl19 O.OOOOX> O.OOOOX> O.OOOOX> 
£ 0.000037 O.CXXXl21 0.000021 O.OOOOX> O.OOOOX> O.OOOOX> 
1 O.<XXXl31 O.CXXXl21 0.000037 O.OOOOX> O.OOOOX> O.OOOOX> 
2 0.000039 0.000037 0.000021 O.OOOOX> O.OOOOX> O.OOOOX> 
1 O.CXXXl33 0.00Xl23 0.00Xl19 O.OOOOX> O.OOOOX> O.OOOOX> 
2 0.000025 O.CXXXl21 0.00Xl23 O.OOOOX> O.OOOOX> O.OOOOX> 
1 0.000037 0.000037 0.000021 O.OOOOX> O.OOOOX> O.OOOOX> 
2 O.<XXXl17 0.000021 0.000037 O.OOOOX> O.OOOOX> O.OOOOX> 
1 0.00Xl23 0.00Xl19 O.OC1Y:f37 O.OOOOX> O.OOOOX> O.OOOOX> 
2 O.CXXXl29 0.000037 0.000021 O.OOOOX> O.OOOOX> O.OOOOXl 
1 000Xl23 O.CXXXl21 0.00Xl19 O.OOOOX> O.oo:roJ O.OOOOXl 
2 O.CXXXl21 0.000021 O.CXXXl21 O.OOOOX> O.OOOOX> O.OOOOX> 
1 o.oo:m7 O.CXXXl21 0.000037 O.OOOOX> O.OOOOX> O.OOOOX> 
2 0.00Xl23 0.000037 0.000021 O.OOOOX> O.OOOOX> O.OOOOX> 
1 0.000021 0.00Xl23 0.00Xl19 O.OOOOX> O.OOOOX> O.OOOOX> 
2 0.000037 0.000021 0.00Xl23 O.OOOOX> O.OOOOX> O.OOOOX> 
1 0.000021 0.000037 0.000021 O.OOOOX> O.OOOOXl O.OOOOX> 
2 0.00Xl19 O.CXXXl21 0.000037 O.OOOOX> O.OOOOX> O.OOOOX> 
1 0.000021 0.00Xl19 0.000037 O.OOOOX> O.OOOOX> O.oo:xxxl 
2 O.<XXXl19 0.000037 0.000021 O.OOOOX> O.OOOOX> O.OOOOX> 
1 0.00Xl23 0.000021 0.000019 OOOOOX> O.OOOOX> OOOOOX> 
2 O.CXXXl21 O.CXXXl21 0.000021 O.OOOOX> OOOX>OO O.OOOOX> 
1 OCXXXl21 O.<Xro19 0.000017 ooocx:m O.OOXOO O.OOOOX> 
2 0.00Xl19 O.CXA:Xl37 0.00Xl23 O.OOOOX> O.OOOOX> O.OOOOX> 
1 000Xl23 O.CXXXl21 OCXXXl29 O.OOOOX> O.OOOOX> O.OOOOX> 
2 OCXXXl21 O.CXXXl21 0.000037 O.OOOOX> O.OOOOX> O.OOOOX> 
• 
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X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 0000)19 O.OCXXl19 0000)21 OOOOCXXl O.OOOCXXl O.OOOCXXl 
2 0000023 OOOX>19 O.OCXXl19 O.OOOCXXl O.OOOCXXl O.OOOCXXl 
1 0000023 0.000023 0.000023 OOOOCXXl O.OOOCXXl OOOOCXXl 
2 0.000023 O.OCXXl21 O.OCXXl21 O.OOOCXXl OOOOCXXl O.OOOCXXl 
1 O.OCXXl21 OJXXXY37 O.OCXXl37 O.OOOCXXl OOOOCXXl O.OOOCXXl 
2 O.OCXXl19 0.000)19 0.000)19 O.OOOCXXl O.OOOCXXl O.OOOCXXl 
1 0.000023 O.OCXXl19 0.000023 O.OOOCXXl OOOOCXXl OOOOCXXl 
2 O.OCXXl21 0.000023 O.OCXXl19 O.OOOCXXl 0.000000 O.OOOCXXl 
1 0.000)37 O.OCXXl21 0.000023 O.OOOCXXl O.OOOCXXl O.OOOCXXl 
2 O.OCXXl23 0.000037 0.000023 O.OOOCXXl O.OOOCXXl O.OOOCXXl 
1 O.OCXXl21 0.000023 0.000023 O.OOOCXXl Q<XXXXX) O.OOOCXXl 
2 O.OCXXl37 o.ocxm1 O.OCXXl21 O.OOOCXXl O.OOOCXXl O.OOOCXXl 
1 OOCXXl21 O.OCXXl37 O.OCXXl19 OOOOCXXl O.OOOCXXl O.OOOCXXl 
2 0000)19 O.OCXXl21 0.000023 OOOOCXXl O.CXXXXX> O.OOOCXXl 
1 0000)21 0.000)19 0.000)19 OOOOCXXl O.OOOCXXl O.OOOCXXl 
2 O.OCXXl19 0.000037 0000023 O.OOOCXXl O.OOOCXXl O.OOOCXXl 
1 0000023 O.OCXXl21 0.000023 O.OOOCXXl O.OOOCXXl OOOOCXXl 
2 O.OCXXl21 0.000021 0.000023 O.OOOCXXl O.OOOCXXl O.OOOCXXl 
1 O.OCXXl37 O.OCXXl21 0.000)21 O.OOOCXXl O.OOCXXlO O.OOOCXXl 
2 O.OCXXl23 0.000)37 O.OCXXl21 O.OOCXXlO O.OOOCXXl O.OOOCXXl 
1 0.000021 0.000023 0.000019 O.OOCXXlO O.OOCXXlO O.OOOCXXl 
2 0.000037 0.000021 0000)23 O.OOCXXlO O.OOCXXlO O.OOCXXlO 
1 0.000021 O.OCXXl37 0.000)21 O.OOOCXXl OOOOCXXl O.OOCXXlO 
2 O.<XX.l019 O.<XX.l021 O.OCXXl37 O.OOOCXXl O.OOOCXXl O.OOCXXlO 
1 O.OCXXl21 O.OCXXl19 O.OCXXl37 OOOOCXXl O.OOOCXXl O.OOOCXXl 
2 O.OCXXl19 O.OCXXl37 O.OCXXl21 O.OOOCXXl O.OOCXXlO O.OOCXXlO 
1 OOCXXl19 O.<XX.l021 0000)19 OOOOCXXl • O.<XXXXX> O.OOOCXXl 
2 0.000023 O.<XX.l021 O.OCXXl21 O.OOOCXXl O.OOOCXXl O.OOOCXXl 
1 0.000023 O.<XX.l021 O.OCXXl37 O.OOOCXXl O.<XXXXX> O.OOCXXlO 
2 0.000023 0.000037 O.<XX.l021 O.OOOCXXl O.OOOCXXl O.OOCXXlO 
1 OOCXXl21 0.000023 0000)19 O.OOOCXXl O.OOOCXXl O.OOCXXlO 
2 0.000)19 O.<XX.l021 0.000023 O.OOOCXXl O.OOCXXlO O.OOCXXlO 
1 0.000)23 O.OCXXl37 0.000021 O.<XX.lOOO O.<XX.lOOO O.OOCXXlO 
2 O.OCXXl19 O.<XX.l021 0.000037 O.<XX.lOOO O.OO<XX.lO O.OO<XX.lO 
1 0.000023 O.OCXXl19 0.000)37 O<XX.lOOO O.OO<XX.lO O.<XX.lOOO 
2 0000019 0.000)37 O.<XX.l021 O.OO<XX.lO O.OO<XX.lO O.<XX.lOOO 
1 0.000023 O.<XX.l021 0.000019 O.OOOCXXl O.OO<XX.lO O.<XX.lOOO 
2 O.OCXXl21 O.<XX.l021 O.<XX.l021 O.OO<XX.lO O.OO<XX.lO O.OO<XX.lO 
1 O.OCXXl21 O.OCXXl19 O.OCXXl37 O.OOCXXlO O.OOCXXlO O<XX.lOOO 
2 O.<XX.l019 O.OCXXl37 O.<XX.l021 O.<XX.lOOO O.OOCXXlO O.OOOCXXl 
1 0000023 O.<XX.l019 O.OCXXl19 O<XX.lOOO O.<XX.lOOO O.<XX.lOOO 
2 O.<XX.l021 0.000023 O.OCXXl21 O.<XX.lOOO O.OOCXXlO O.OOOCXXl 
'K -- l't\Gr\NO 2 1 
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MODE X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 OOXXJ19 O.OXXJ19 O.OXXJ21 O<XXXXXJ O.<XXXXXJ O.<XXXXX> 
2 O.OXXJ23 OOXXJ19 O.OXXJ19 O.<XXXXXJ O.<XXXXXJ O.<XXXXX> 
1 O.OXXJ23 O.OXXJ23 O.OXXJ23 O<XXXXXJ O.<XXXXX> O.<XXXXXJ 
2 O.OXXJ23 OOXXJ21 O.OXXJ21 O.<XXXXXJ O.<XXXXXJ O.<XXXXXJ 
1 O.OXXJ21 or:xxm1 o.rxxm7 O.<XXXXX> O.<XXXXX> o.ocrox 
2 O.OXXJ19 O.OXXJ19 OOXXJ19 O.<XXXXXJ O.<XXXXXJ o.cxxx:x:o 
1 OOXXJ23 OOXXJ19 O.OXXJ23 O.CXXX:X:O O.CXXX:X:O O.CXXX:X:O 
2 O.OXXJ19 O.OXXJ23 OOXXJ21 O.CXXX:X:O O.CXXX:X:O O.CXXX:X:O 
1 O.OXXJ23 O.OXXJ21 o.rxxm7 O.<XXXXX> o.cxxx:x:o O.<XXXXX> 
2 O.OXXJ23 o.rxxm7 O.OXXJ21 O.CXXX:X:O O.<XXXXX> O.CXXX:X:O 
1 O.OXXJ23 O.OXXJ23 O.OXXJ19 O.<XXXXXJ O.CXXX:X:O O.<XXXXXJ 
2 O.OXXJ21 O.OXXJ21 O.OXXJ23 O.!XXXXJO O.<XXXXXl O.<XXXXXl 
1 O.OXXJ19 o.r:xxm1 O.OXXJ21 O.<XXXXXl O.<XXXXXl O.<XXXXXJ 
2 O.OXXJ19 O.OXXJ21 O.<XXJ037 O.<XXXXXJ O.!XXXXJO O.<XXXXXl 
1 OOXXJ21 O.OXXJ19 o.rxxm7 O.<XXXXXl O.<XXXXXl O.<XXXXXl 
2 0.000019 0.000037 O.OXXJ21 O.<XXXXXJ O.<XXXXXl O.<XXXXXl 
1 OOXXJ23 O.OXXJ21 O.OXXJ19 O.<XXXXXJ O.<XXXXXl O.CXXX:X:O 
2 0.000021 O.OXXJ21 O.OXXJ21 o.cxxx:x:o O.CXXXJOO O.<XXXXXl 
1 0.000037 O.OXXJ21 0.000037 O.CXXX:X:O O.<XXXXXJ O.<XXXXXJ 
2 0.000023 0.000037 O.OXXJ21 O.<XXXXXl O.<XXXXXl O.<XXXXXl 
1 0000021 O.OXXJ23 O.OXXJ19 O.<XXXXXl o.cxxx:x:o O.<XXXXXJ 
2 0.000037 0.000021 OOXXJ23 o.cxxx:x:o O.CXXXJOO O.<XXXXXl 
1 0.000021 0.000037 0000021 O.<XXXXXJ O.CXXXJOO O.<XXXXXl 
2 0.000019 0.000021 0.000037 O.CXXXJOO O.CXXXJOO O.<XXXXXJ 
1 0.000021 O.OXXJ19 0000037 ocxxx:x:o O.CXXXJOO O.<XXXXXl 
2 0000019 0000037 0.000021 O.CXXX:X:O O.<XXXXXl O.<XXXXXl 
1 O.OXXJ23 O.OXXJ21 OOXXJ19 ocxxx:x:o • O.<XXXXXl O.<XXXXX> 
2 0.000021 O.OXXJ21 0.000021 0.000000 O.CXXXJOO 0.000000 
1 0.000037 0.000021 o.r:xxm1 0.000000 O.CXXX:X:O 0.000000 
2 0CXXX)23 0000037 O.OXXJ21 o.cxxx:x:o 0.000000 0.000000 
1 O.OXXJ21 OOXXJ23 OOXXJ19 O.CXXX:X:O 0.000000 O.CXXX:X:O 
2 0.000037 OOXXJ21 O.OXXJ23 0.000000 o.cxxx:x:o 0.000000 
1 O.OXXJ21 0.000037 O.OXXJ21 O.CXXX:X:O 0.000000 O.<XXXXXl 
2 OOXXJ19 OOXXJ21 O.<XXXX37 o.cxxx:x:o 0.000000 o.cxxx:x:o 
1 O.OXXJ21 OOXXJ19 o.rxxm7 0.000000 0000000 0.000000 
2 O.CXXX>19 OOXXJ23 OOXXJ21 0.000000 O.CXXX:X:O O.CXXX:X:O 
1 O.OXXJ23 O.OXXJ23 O.OXXJ19 0.000000 O.roxx:x> O.<XXXXXl 
2 OOXXJ21 OOXXJ23 O.OXXJ21 O.<XXXXX> O.<XXXXX> 0.000000 
1 0.000021 O.OXXJ21 0000037 O.<XXXXX> O.<XXXXX> o cxxx:x:o 
2 0.000019 O.OXXJ19 0.000021 O<XXXXX> O.<XXXXX> O.<XXXXX> 
1 OOXXJ23 0.000023 0.000019 O.<XXXXXl O<XXXXX> 0.000000 
2 0.00002~ 0.000019 O.OXXJ21 O.<XXXXXl O.<XXXXX> 0.000000 
· · I'Ma, NO .U 
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X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 O.<XXXl19 0.000019 0.000021 0.000000 0.000000 0.000000 
2 O.ocro21 0.000019 0.000019 0.000000 0.000000 0.000000 
1 O.ro::J:J37 0.000023 0.000023 0.000000 0.000000 0.000000 
2 O.ro::J:J37 0.000021 0.000021 0.000000 0.000000 0.000000 
1 O.ro::J:J37 O.ro::J:J37 0.00))37 0.000000 0.000000 0.000000 
2 O.ro::J:J37 0.000019 0.000019 0.000000 0.000000 0.000000 
1 0.000021 0.000019 0.000023 0.000000 0.000000 0.000000 
2 0.000021 0.000023 0.000021 0.000000 0.000000 0.000000 
1 O.ro::J:J37 0.000021 0.000021 0.000000 0.000000 0.000000 
2 0.000023 O.ro::J:J37 O.ro::J:J37 0.000000 0.000000 0000000 
1 0000021 0.000023 O.<XXXl37 0.000000 0.000000 0.000000 
2 O.ro::J:J37 0.000021 O<XXXl37 0.000000 0.000000 0.000000 
1 Oocro21 O.<XXXl37 O.<XXXl37 0.000000 0.000000 0000000 
2 O.<XXXl19 0.000021 0.000021 0.000000 0.000000 0.000000 
1 0000021 0.000019 O.<XXXl37 O.CXXXXJO 0.000000 0.000000 
2 O.<XXXl19 . O.ro::J:J37 0.000021 0000000 0.000000 0.000000 
1 0.000023 0.000021 0.000019 0.000000 0.000000 0.000000 
2 0.000021 0.000021 0.000021 0.000000 0.000000 0.000000 
1 O.ro::J:J37 0.000021 0.00))37 0.000000 0.000000 0.000000 
2 0.000023 O.CXXXX37 0.000021 0.000000 0.000000 0.000000 
1 0.000021 0.000023 0.000019 0.000000 0.000000 0.000000 
2 O.ro::J:J37 0.000021 0.000023 0.000000 0.000000 0.000000 
1 0.000021 O.<XXXl37 0.000021 0.000000 0.000000 0.000000 
2 0.000019 0 QCXX)21 0.00))37 0.000000 0.000000 0.000000 
1 0000021 0.000019 O<XXXl37 0.000000 0.000000 0.000000 
2 0.000019 O.<XXXl37 0.000021 0.000000 0.000000 0.000000 
1 0.000023 O.ocro21 0.000019 0000000 0.000000 0.000000 
2 0.000021 0.000021 0.000021 0.000000 0.000000 0.000000 
1 O.ro::J:J37 0.000021 O.<XXXl37 0.000000 0.000000 0.000000 
2 0.000023 O.CXXXX37 0.000021 0.000000 0.000000 0000000 
1 O.ocro21 0.000023 0.000019 0000000 0.000000 0.000000 
2 Oro::J:J37 0.000021 0.000023 0.000000 0.000000 0.000000 
1 O.ocro21 0.000037 0.000021 0.000000 0.000000 0.000000 
2 0.000019 0.000021 0.000037 0.000000 0.000000 0.000000 
1 0.000021 0.000019 0.000037 0.000000 0000000 0.000000 
2 0.000019 O.<XXXl37 0.000021 0.000000 0.000000 0.000000 
1 0000023 0.000021 0.000019 0.000000 0.000000 0.000000 
2 O.ocro21 0.000021 0.000021 0.000000 0.000000 0.000000 
1 O.ocro21 0.000021 0.00))37 0000000 0.000000 0.000000 
2 O.ocro21 O.<XXXl37 0.000021 o:oooooo 0.000000 0.000000 
1 Oro::J:J37 O.ocro21 O.OOC019 0.000000 0.000000 0000000 
2 O.ocro21 0.000021 0.000021 0.000000 0.000000 0.000000 
. . 1',\(il' '-0 I'' 
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X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 O.oo::l025 O.OOOJ19 0.000021 O.OXXXJO O.OXXXJO O.OXXXJO 
2 0.00Xl32 O.OOOJ19 O.OOOJ19 OOXXXJO O.OXXXJO O.OXXXJO 
1 0000021 O.OOOJ16 O.oo::l025 O.OXXXJO O.OXXXJO O.OXXXJO 
2 O.OOXY.29 0.000028 000Xl32 O.OXXXJO O.OXXXJO O.OXXXJO 
1 0.000021 O.oo::l025 0.000021 O.OXXXJO O.OXXXJO O.OXXXJO 
2 O.oo::l025 0.00Xl32 O.CXXJ029 O.OXXXJO O.OXXXJO O.OXXXJO 
1 0.00Xl32 0000021 OOOOJ23 O.OXXXJO O.OXXXJO O.OXXXJO 
2 0.000021 O.OOXY.29 0000021 O.OXXXJO O.OXXXJO O.OXXXJO 
1 O.OOXY.29 0000021 0.00Xl37 O.OXXXJO O.OXXXJO O.OXXXJO 
2 O.OOOJ23 000Xl37 0.000021 O.OXXXJO O.OXXXJO O.OXXXJO 
1 0.000021 O.OOOJ23 OOOOJ19 O.OXXXJO O.OXXXJO O.OXXXJO 
2 0.00Xl37 0000021 OOOOJ23 O.OXXXJO O.<XXXXXl O.OXXXJO 
1 0.000021 0.00Xl37 0.000021 O.OXXXJO O.OXXXJO O.OXXXlO 
2 O.OOOJ19 0.000021 0.000031 O.OXXXJO O.OXXXJO O.OXXXJO 
1 0000021 O.OOOJ19 0.000037 O.OXXXJO O.OXXXJO O.OXXXJO 
2 O.OOOJ19 0.00Xl37 0.000021 O.OXXXJO OOXXXJO O.OXXXJO 
1 O.OOOJ23 O.OOOJ21 O.OOJ019 O.OXXXJO O.OXXXJO O.OXXXJO 
2 0.000021 0.000021 0.000021 O.OXXXJO O.OXXXJO O.OXXXJO 
1 O.OOOJ37 O.OOOJ25 O.OOOJ37 O.OXXXJO O.OOOOOJ O.OOOOOJ 
2 O.CXXJ023 O.OOOJ32 0.000021 O.OOOOOJ O.OOOOOJ O.OOOOOJ 
1 0.000021 0.000021 O.OOOJ19 O.OXXXJO O.OXXXJO O.OOOOOJ 
2 0.00Xl37 O.OOOJ29 O.OOOJ23 O.OXXXJO O.OOOOOJ O.OOOOOJ 
1 0.000021 0.000021 0.000021 O.OOOOOJ O.<XXXXXl O.OOOOOJ 
2 O.CXXl019 0.000025 0.000037 O.OOOOOJ O.OOOOOJ O.OOOOOJ 
1 0.000021 0.00Xl32 0000037 O.OXXXJO O.OOOOOJ O.OOOOOJ 
2 O.OOOJ19 0.000021 0.000021 O.OXXXJO O.OOOOOJ O.OOOOOJ 
' 1 O.OOOJ23 OC00029 0.('()0019 O.OOOOOJ O.OOOOOJ O.OOOOOJ 
2 0.000021 0000021 0.000021 O.OOOOOJ O.OOOOOJ O.OOOOOJ 
1 0.00Xl37 0.000021 0.00Xl37 O.OOOOOJ O.OOOOOJ O.OOOOOJ 
2 O.OOOJ23 0.00Xl37 0.000021 O.OOOOOJ o.roxm O.OOOOOJ 
1 0000021 OOOOJ23 O.OOOJ19 O.OOOOOJ O.OXXXJO O.OOOOOJ 
2 0.000037 0000021 OOOOJ23 O.OXXXJO O.OOOOOJ O.OOOOOJ 
1 0000021 0000037 0000021 O.OXXXJO O.OOOOOJ OOXXXJO 
2 O.OOOJ19 0.000021 0.000037 O.COOXXl O.OOOOOJ O.OOOOOJ 
1 Ooo::l025 OOOOJ19 Ov:.v:JJ7 O.OXXXJO OOC<XXX) OOXXXJO 
2 0.00Xl32 0.00Xl37 0000021 O.OOOOOJ O.OOOOOJ O.OOOOOJ 
1 0.000021 0.000021 O.OOOJ19 O.OOOOOJ OOC<XXX) O.OOOOOJ 
2 O.CXXJ029 0.000021 0000021 O.OOOOOJ O.OXXXJO O.OXXXJO 
1 0.000021 O.OOOJ~9 0.00Xl37 O.OOOOOJ O.OXXXJO OOC0:Y:Y: 
2 0.000025 0.000037 0.000025 O.OXXXJO OOC<XXX) O.O<XOOC 
1 0.00Xl32 0.000021 0.000032 O.OOOOOJ O.CXXYJOO O.OOOOOJ 
2 0.000021 0.000021 0.000021 O.OXXXJO O.OXXXJO 0. ()(X]()()() 
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X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 O<XXX>19 O.cxm25 O.<X0021 O.<XXXXXJ O.<XXXXXJ O.<XXXXXJ 
2 O.<XXX>23 o.oo.xm O.<XXX>19 O.<XXXXXJ O.<XXXXXJ O.<XXXXXJ 
1 O<X0021 O.<X0021 O.<XXX>23 O.<XXXXXJ O.<XXXXXJ O.<XXXXXJ 
2 O.CXXXX37 O.<X0029 O.<X0021 O.<XXXXXJ O.<XXXXXJ O.CXXlOOO 
1 O.<X0021 O.<X0021 o.ocxxm O.<XXXXXJ O.<XXXXXJ O.<XXXXXJ 
2 O.<XXX>19 o.oo:ms O.<XXX>19 O.<XXXXXJ O.OOCXXXJ O.CXXlOOO 
1 O.<XXX>23 O.<XXX>19 O.<XXX>23 O.OOCXXXJ O.OOCXXXJ O.<XXXXXJ 
2 o.oo:ms O.<XXX>23 O.<X0021 O.<XXXXXJ O.OOCXXXJ O.CXXlOOO 
1 O.<XXXl32 O.<X0021 O.<XXXl37 O.<XXXXXJ O.OOCXXXJ O.CXXlOOO 
2 O.<X0021 o.cxxxm O.<X0021 O<XXXXXJ O.OOCXXXJ O.CXXlOOO 
1 O.<X0029 O.CXXXJ23 O.<XXX>19 O.OOCXXXl O.OOCXXXJ O<XXXXXJ 
2 O.<XXX>21 O.<X0021 O.<XXX>23 O.<XXXXXJ O.OOCXXXJ O.<XXXXXJ 
1 o.oo:ms O.<XXXl37 O.<X0021 O.<XXXXXJ O.OOCXXXJ O<XXXXXJ 
2 OCXXXX32 O.<X0021 O.<XXXl37 O.<XXXXXJ O.OOCXXXJ O.<XXXXXJ 
1 O.<X0021 O.<XXX>19 O.<XXXl37 O.<XXXXXJ O.OOCXXXJ O.CXXlOOO 
2 0.000029 O.<XXXl37 O.<X0021 O.<XXXXXJ O.OOCXXXJ O.CXXlOOO 
1 O.<X0021 O.<XXX>21 o.oo:ms O.OOCXXXJ O.OOCXXXJ O.<XXXXXJ 
2 o.oo:ms O.<XXX>21 o.oo.xm O.<XXXXXJ O.OOCXXXJ O.CXXlOOO 
1 O.<XXXl32 O.<XXX>21 O.<X0021 O.OOCXXXJ O.OOCXXXJ O.<XXXXXJ 
2 0.000021 O.<XXXl37 0.000021 O.<XXXXXJ O.OOCXXXJ O.CXXlOOO 
1 O.<X0029 O.CXXXJ23 O.<XXX>19 O.<XXXXXJ O.OOCXXXJ O.<XXXXXJ 
2 0()00()37 o.oo:ms O.<XXX>23 o.cx:x:xx:c O.OOCXXXJ O.<XXXXXJ 
1 O.<X0021 O.<XXXl32 0.000021 O.<XXXXXJ O.OOCXXXJ O.CXXlOOO 
2 O.<XXX>19 O.<X0021 OJXXXJ37 O.<XXXXXJ C.OOCXXXJ O.<XXXXXJ 
1 O.<X0021 O.<X0029 0.()00()37 O.<XXXXXJ O.OOCXXXl O.<XXXXXJ 
2 O.<XXX>19 O.<XXXl37 O.<X0021 O.<XXXXXJ O.OOCXXXl O.<XXXXXJ 
1 O.CXXXJ23 O.<X0021 O.<XXX>19 O.<XXXXXJ o.ocxxi:J:J O.<XXXXXJ 
2 O.<X0021 O.<X0021 O.<X0021 O.<XXXXXJ O.OOCXXXl O.<XXXXXJ 
1 O.<XXXl37 O.<XXX>21 0.()00()37 O.<XXXXXJ O.OOCXXXl O.<XXXXXJ 
2 0.000023 0()00()37 O<X0021 O.<XXXXXJ O.OOCXXXl O.<XXXXXJ 
1 O.<X0021 O.CXXXJ23 O.<XXX>19 O.<XXXXXJ O.OOCXXXJ O.<XXXXXJ 
2 0.()00()37 0.000021 O.<XXX>23 O.<XXXXXJ O.OOCXXXJ O.OOCXXXJ 
1 O.<X0021 O.<XXXl37 O.<XXX>21 O.<XXXXXJ O.OOCXXXJ O.<XXXXXJ 
2 O.<XXX>19 0.000021 0.()00()37 O.O<XXX>O O.O<XXX>O O.OOCXXXl 
1 O.OC0021 O.<XXX>19 O.<XXX>37 O<XXX>OO C. C"Y.XXXl O.<XXX>OO 
2 O.<XXX>25 0.()00()37 O.<X0021 O.O<XXX>O O.OOCXXXl O.OOCXXXl 
1 o.oo.xm O<X0021 O.<XXX>19 O.<XXX>OO O.O<XXX>O O.O<XXX>O 
2 0.000021 O.<XXX>21 O.<X0021 O.O<XXX>O O.O<XXX>O O.O<XXX>O 
1 0.000029 O.<XXX>19 O.<XXXl37 O.<XXXXXJ O.OOCXXXl O.<XXX>OO 
2 O.<X0021 0.()00()37 O.<X0021 O.OOCXXXl O.CXXXXXJ O.O<XXX>O 
1 o.oo:ms O.<X0021 OCXXXJiS O.<XXX>OO O.O<XXX>O O.<XXX>OO 
2 0()00()32 O.<X0021 O.<X0021 O.<XXXXXJ O.<XXXXXJ O.<XXX>OO 
• Pi\01'. NO :?:~ 
I ll \1 :--
X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 O.CXXX>19 OCXXX>19 OCXXX>21 O.OCXXX>O O.OCXXX>O O.OCXXX>O 
2 O.<XXl023 0 CXXX>19 O.CXXX>19 O.OCXXX>O O.OCXXX>O O.OOC<XX> 
1 O.CXXX>21 O<XXl023 0.000023 O.OCXXX>O O.OCXXX>O O.<XXXXX> 
2 o.oo:x:m OCXXX>21 O.CXXX>21 O.OCXXX>O O.OCXXX>O O.OCXXX>O 
1 OCXXX>21 o.ro:m1 OOCXX137 O.OCXXX>O O.OCXXX>O O.OCXXX>O 
2 O.CXXX>19 OCXXX>19 O.CXXX>19 O.OCXXX>O O.OCXXX>O O.OCXXX>O 
1 0.000023 OCXXX>19 0.000023 O.OCXXX>O O.OCXXX>O O.OCXXX>O 
2 OCXXX>21 0.000023 OCXXX>21 O.OCXXX>O O.OCXXX>O O.OCXXX>O 
1 o.ro:m1 O.CXXX>21 OOCXX137 OOCXXX>O O.OCXXX>O O.OCXXX>O 
2 O.OCXX137 O.OCXX137 OCXXX>21 O.OCXXX>O O.OCXXX>O O.OCXXX>O 
1 o.ro:m1 0.000023 OCXXX>19 O.OCXXX>O O.OCXXX>O O.OCXXX>O 
2 o.ro:m1 O.CXXX>21 OCXXX>21 OOCXXX>O O.OCXXX>O O.OCXXX>O 
1 O.CXXX>21 OOCXX137 o.ro:m7 O.OCXXX>O O.OCXXX>O O.OCXXX>O 
2 O.CXXX>19 OCXXX>21 O.OC'I:/.)37 O.OCXXX>O O.OCXXX>O O.OCXXX>O 
1 O.CXXX>21 OCXXX>19 0.000037 O.OCXXX>O O.OCXXX>O O.OCXXX>O 
2 O.CXXX>19 0.000037 O.CXXX:l37 O.OCXXX>O O.OCXXX>O O.O:XXX:O 
1 0.000023 O.CXXX>21 O.CXXX>21 O.OCXXX>O O.OCXXX>O O.OCXXX>O 
2 O.CXXX>21 O.CXXX>21 O.CXXX>21 O.OCXXX>O 0.000000 o.o:xxx:o 
1 0.000037 O.CXXX>21 O.CXXX>37 O.OCXXX>O O.OCXXX>O O.OCXXX>O 
2 0.000023 O.CXXX>37 O.CXXX>21 O.OCXXX>O O.OCXXX>O O.OCXXX>O 
1 O.CXXX>21 O.CXXX>23 O.CXXX>19 O.OOCXXX> O.OCXXX>O O.OCXXX>O 
2 0.000037 O.CXXX>21 O.CXXX>23 O.OCXXX>O O.OCXXX>O O.OCXXX>O 
1 O.CXXX>21 0.000037 O.CXXX>21 O.OCXXX>O O.OCXXX>O O.OCXXX>O 
2 O.CXXX>19 O.CXXX>21 0.CXXX>37 O.OOCXXX> O.OCXXX>O O.OCXXX>O 
1 O.CXXX>21 O.CXXX>19 OOCXX137 O.OOCXXX> O.OCXXX>O O.OCXXX>O 
2 O.CXXX>19 O.CXXX>37 O.CXXX>21 O.OOCXXX> O.OCXXX>O O.OCXXX>O 
1 0.000023 O.CXXX>21 OCXXX>19 O.OCXXX>O O.OCXXX>O O.OCXXX>O 
2 O.CXXX>21 O.CXXX>21 O.CXXX>21 O.OOCXXX> O.O:XXX:O O.OCXXX>O 
1 O.CXXX>37 OCXXX>21 O.OCXX137 O.OCXXX>O O.OCXXX>O O.OCXXX>O 
2 O.<XXl023 O.CXXX>21 OCXXX>21 O.OCXXX>O O.OCXXX>O O.OCXXX>O 
1 O.CXXX>21 OOCXX137 O.CXXX>19 OOOCXXX> O.O:XXX:O 0. ()()()(X)() 
2 o.ro:m1 O.OCXX137 0(00)23 O.OCXXX>O O.OCXXX>O O.OCXXX>O 
1 O.CXXX>21 OCXXX>37 O.CXXX>21 O.OOCXXX> O.OCXXX>O O.OCXXX>O 
2 OCXXX>19 OOCXX137 OOCXX137 O.OOCXXX> O.OCXXX>O O.OCXXX>O 
1 OCXXX>21 OCXXX>21 OfV'OCI37 O.OOCXXX> O.OCXXX>O O.OCXXX>O 
2 O.CXXX>19 O.OCXX137 O.CXXX>21 O.OOCXXX> O.OCXXX>O O.OCXXX>O 
1 O<XXl023 O.CXXX>21 O.CXXX>19 O.OCXXX>O O.OCXXX>O O.OCXXX>O 
2 O.CXXX>21 OCXXX>21 O.CXXX>21 O.OCXXX>O O.OCXXX>O O.OCXXX>O 
1 O.CXXX>21 O.CXXX>19 O.CXXX>37 O.OCXXX>O O.OCXXX>O O.OCXXX>O 
2 O.CXXX>21 o.ro:m1 O.CXXX>21 O.OCXXX>O O.OCXXX>O O.OCXXX>O 
1 0 ()()(X)37 O.CXXX>21 O.CXXX>19 O.OCXXX>O O.OCXXX>O O.OCXXX>O 
2 O.CXXX>37 O.CXXX>21 O.CXXX>21 O.OCXXX>O D. !XX)()()() O.OCXXX>O 
Ill 
X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 O.CXXX>19 OCXXX>19 O<XXXJ21 OOCfXXYJ O.OCfXXYJ O.OCXXX>O 
2 0.000023 O.CXXX>19 OCXXX>19 O.OCfXXYJ O.<XXXXXJ O.OCXXX>O 
1 O.<XXXJ21 0.000023 0.000023 O.OCfXXYJ O.OCXXX>O O.OCXXX>O 
2 O.<XXX>37 O.<XXXJ21 O<XXXJ21 O.OCfXXYJ O.<XXXXXJ O.OCXXX>O 
1 O.<XXXJ21 O.<XXXX37 O.<XXXX37 O.OCXXXlO O.OCXXX>O O.C<XXXX> 
2 O.CXXX>19 O.<XXXX37 OCXXX>19 O.C<XXXX> O.OCXXX>O O.C<XXXX> 
1 0000023 O<XXXX37 0000023 O.ocro:JO O.C<XXXX> O.C<XXXX> 
2 O.<XXXJ21 O.<XXXX37 O.<XXXJ21 O.C<XXXX> O.OCfXXYJ O.C<XXXX> 
1 O.CXXX>19 O.<XXXX37 OCXXX>19 O.OCfXXYJ O.OCXXX>O O.C<XXXX> 
2 0.000023 O.<XXXJ21 O<XXXJ21 O.OCfXXYJ O.C<XXXX> O.C<XXXX> 
1 O.<XXXJ21 O.<XXXX37 OCXXX>19 O.OCXXXlO O.C<XXXX> O.OCXXX>O 
2 O.<XXXX37 O.<XXXX37 0.000023 O.OCfXXYJ O.OCXXX>O OOCXXX>O 
1 O.<XXXJ21 O.CXXX>37 O.<XXXJ21 O.OCfXXYJ O.OCXXX>O O.OCXXX>O 
2 O.CXXX>19 O.<XXXX37 O.CXXX>37 O.OCXXXlO O.OCXXX>O O.C<XXXX> 
1 O.CXXX>21 O.<XXXJ21 O.<XXXX37 OOCXXXlO O.OCXXX>O O.OCXXX>O 
2 O.CXXX>19 O.<XXXJ21 O.<XXXJ21 O.<XXXXXJ O.<XXXXXJ O.OCXXX>O 
1 0.000023 O.CXXX>37 O.CXXX>19 O.<XXXXXJ O.OCXXX>O O.OCXXX>O 
2 OCXXX>21 O.<XXXX37 O.C00021 O.OCfXXYJ O.OCXXX>O O.OCXXX>O 
1 O.CXXX>37 O.CXXX>37 O.CXXX>37 O.OCXXXlO O.OCXXX>O O.<XXXXXJ 
2 0.000023 O.CXXX>37 O.CXXX>21 O.OCXXXlO O.OCXXX>O O.OCXXX>O 
1 O.CXXX>21 0.000023 O.CXXX>19 O.OCfXXYJ O.<XXXXXJ O.OCXXX>O 
2 O.IXfXfJ7 O.CXXX>21 0.000023 O.OCXXXlO O.OCXXX>O O.OCXXX>O 
1 O.CXXX>21 O.<XXXX37 O.CXXX>21 OOCXXXlO O.OCXXX>O O.<XXXXXJ 
2 O.CXXX>19 OCXXX>21 O.<XXXX37 O.OCfXXYJ O.OCXXX>O O.<XXXXXJ 
1 O.<XXXJ21 O.CXXX>19 O.CXXX>37 O.OCfXXYJ O.<XXXXXJ O.<XXXXXJ 
2 O.CXXX>19 O.<XXXX37 O.<XXXJ21 O.<XXXXXJ O.OCXXX>O O.<XXXXXJ 
1 0.000023 O<XXXJ21 OCXXX>19 O.<XXXXXJ o.ooxro O.OCXXX>O 
2 O.CXXX>21 OCXXX>21 O.<XXXJ21 O.OCXXX>O O.<XXXXXJ O.<XXXXXJ 
1 O<XXXX37 O.CXXX>21 O.<XXXX37 O.<XXXXXJ O.OCXXX>O O.<XXXXXJ 
2 0.000023 O.<XXXX37 O.<XXXJ21 O.<XXXXXJ O.OCXXX>O O.OCXXX>O 
1 O<XXXJ21 0000023 O.CXXX>19 O.<XXXXXJ O.C<XXXX> O.OCXXX>O 
2 O.<XXXX37 O.CXXX>21 0.000023 O.<XXXXXJ O.<XXXXXJ O.OCXXX>O 
1 OCXXX>21 O<XXXX37 O.<XXXJ21 O.<XXXXXJ O.OCXXX>O O.OCXXX>O 
2 O.CXXX>19 O.CXXX>21 O<XXXX37 OOCXXX>O O.C<XXXX> O.C<XXXX> 
1 O.<XXXJ21 O.CXXX>19 O<XXXX37 O.<XXXXXJ O.<XXXXXJ O.<XXXXXJ 
2 O.CXXX>19 O.<XXXX37 O.<XXXJ21 O.OCfXXYJ O.<XXXXXJ O.OCXXX>O 
1 0.000023 O.CXXX>21 O.CXXX>19 O<XXXXXJ O.<XXXXXJ O.C<XXXX> 
2 O.CXXX>21 O.CXXX>21 O<XXXJ21 O.C<XXXX> O.<XXXXXJ O.<XXXXXJ 
1 O.CXXX>21 O.CXXX>19 O.CXXX>37 O.OCXXX>O O.OCXXX>O O.<XXXXXJ 
2 O.CXXX>19 OCXXX>37 O.CXXX>21 O.C<XXXX> O.OCXXX>O O.<XXXXXJ 
1 0.000023 O.CXXX>21 O.CXXX>19 O.<XXXXXJ O.<XXXXXJ O.<XJOCCC 
2 O.CXXX>21 OCXXX>21 O.CXXX>21 O.CXXXXXl O.OCXXX>O O.<XXXXXJ 
JH'K 
' 
WODE X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 O.CXXl019 O.CXXl019 O.CXXl019 0.000000 0.000000 0.000000 
2 0.000023 O.CXXl019 O.CXXl019 0000000 0.000000 0.000000 
1 O.CXXl021 O.CXXl023 0.000023 0.000000 0.000000 0.000000 
2 0.000037 0.000021 0.000021 0.000000 0.000000 0.000000 
1 0.000021 O.CXXXl37 0.000037 0000000 0.000000 0.000000 
2 O.CXXl019 O.CXXXl19 O.CXXXl19 0.000000 0.000000 0.000000 
1 0.000023 OCXXXl19 O.CXXl019 0000000 0.000000 0 000000 
2 0.000021 0.000023 0.000023 0.000000 0.000000 0.000000 
1 0.000037 0.000021 0.000021 0.000000 0.000000 0.000000 
2 0.000023 O.CXXXl37 O.CXXXl19 0.000000 0.000000 0.000000 
1 0.000021 0.000023 O.CXXXl19 0.000000 0.000000 0.000000 
2 0.000037 O.CXXXl21 0.000023 0.000000 0.000000 0.000000 
1 0.000021 0.000037 0.000021 0.000000 0.000000 0.000000 
2 O.CXXXl19 0.000021 0.000037 0000000 0.000000 0.000000 
1 0.000021 O.CXXXl19 O.CXXXl19 0000000 0.000000 0000000 
2 O.CXXXl19 0.000037 O.CXXXl19 0.000000 0.000000 0.000000 
1 0.000023 0.000021 0.000023 0000000 0.000000 0.000000 
~ 
~ 0.000021 0.000021 0.000021 0.000000 0.000000 0.000000 
1 0.000037 0000021 O.CXXl019 0.000000 0.000000 0.000000 
2 O.CXXXl23 O.CXXXl37 O.OC0019 0.000000 0.000000 0.000000 
1 O.CXXl021 0.000023 O.CXXXl23 0.000000 0.000000 0.000000 
2 0000037 0.000021 0.000021 0.000000 0.000000 0.000000 
1 0.000021 0000037 0.000021 0000000 0.000000 0.000000 
2 O.CXXXl19 0.000021 0.000037 0.000000 0.000000 0.000000 
1 0.000021 O.CXXXl19 0.000037 0.000000 0.000000 0.000000 
2 O.CXXXl19 0.000037 0.000021 0.000000 0.000000 0.000000 
1 0000023 0.000021 O.CXXXl19 0.000000 o.oocxm 0.000000 
2 O.CXXl021 0.000021 0.000021 0.000000 0.000000 0.000000 
1 0.000037 0.000021 O.CXXXl37 0.000000 0.000000 0.000000 
2 0000023 0.000037 0.000021 0.000000 0.000000 0.000000 
1 0.000021 O.CXXXl23 O.CXXXl19 0.000000 0.000000 0.000000 
2 0.000037 0.000021 0.000023 0.000000 0.000000 0.000000 
1 0.000021 0000037 0.000021 0000000 0.000000 0.000000 
2 O.CXXl019 0.000021 0.000037 0.000000 0.000000 0.000000 
1 0.000021 O.CXXXl19 0.000037 0.000000 0.000000 0000000 
2 O.CXXl019 0.000037 0.000021 0.000000 0.000000 0.000000 
1 0.000023 0.000021 O.CXXXl19 0.000000 0.000000 0.000000 
2 O.CXXl021 O.CXXl021 0.000021 0.000000 0.000000 0.000000 
1 O.CXXl019 O.CXXl019 0.000037 0.000000 0.000000 0.000000 
2 O.CXXl019 0.000037 0.000021 0.000000 0.000000 0.000000 
1 0.000023 0.000021 O.CXXl019 0000000 0.000000 0000000 
2 0000021 0.000021 0.000021 0.000000 0.000000 0.000000 
• • PAGE 'J() 2(> 
Ill \'1 1\ 
X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
O.CXXX>19 O.CXXX>19 O.CXXJ021 OOCXXX>O O.OCXXX>O O.OCXXX>O 
O.CXXX>19 O.CXXX>19 O.CXXX>19 O.OCXXX>O O.OCXXX>O O.OCXXX>O 
0.000023 0.000023 0.000023 O.OCXXX>O O.OCXXX>O O.OCXXX>O 
O.CXXX>21 O.CXXX>21 0.000021 O.CXXX>OO O.OCXXX>O O.OCXXX>O 
O.CXXXX37 OCXXXX37 O.CXXXX37 O.OCXXX>O O.OCXXX>O O.OCXXX>O 
O.CXXX>19 O.CXXX>19 O.CXXX>19 OCXXX>OO O.OCXXX>O O.CXXXXX> 
O.CXXX>19 OCXXX>19 0.000023 OOCXXX>O O.CXXXXX> O.CXXXXX> 
0.000023 0.000023 0.000021 O.OCXXX>O O.C<XXXX> O.CXXXXX> 
0000021 O.CXXJ021 O.CXXXX37 O.OCXXX>O O.CXXXXX> O.CXXXXX> 
O.CXXX>19 O.CXXXX37 O.CXXXl21 O.CXXX>OO O.CXXXXX> O.CXXXXX> 
O.CXXX>19 O.CXXX>23 O.CXXX>19 O.OCXXX>O O.CXXXXX> O.OOCXXX> 
0000023 O.CXXXl21 0.000023 O.OOCXXX> O.OCXXX>O O.OCXXX>O 
0.000021 O.CXXXX37 O.CXXJ021 O.OCXXX>O o.ooxm O.CXXXXX> 
O.CXXXX37 O.CXXJ021 O.CXXXX37 O.OCXXX>O O.CXXXXJO O.CXXXXX> 
O.CXXX>19 O.CXXX>19 O.CXXXX37 O.OOCXXX> o.ooxm O.CXXXXX> 
O.CXXX>19 O.CXXXX37 O.CXXJ021 O.OOCXXX> O.CXXXXX> O.CXXXXX> 
0.000023 0.000021 0.000019 O.OOCXXX> o.ooxm O.CXXXXX> 
O.!XXXJ21 O.CXXJ021 O.!XXXJ21 O.OOCXXX> O.OOXOO O.OOCXXX> 
O.CXXX>19 0.000021 0000037 o.oo::xx:o o.ooxm O.CXXXXX> 
O.CXXX>19 0.000037 0.000021 O.CXXX>OO o.ooxm O.CXXXXX> 
0.000023 0.000023 O.CXXX>19 OCXXX>OO O.OOCXXX> O.OOCXXX> 
0.000021 O.CXXJ021 0.000023 O.OOCXXX> O.CXXXXX> O.OOCXXX> 
OCXXXX37 OCXXXX37 O.CXXJ021 O.OOCXXX> oooxm O.CXXXXX> 
O.CXXX>19 O.CXXJ021 O.CXXXX37 O.OOCXXX> O.CXXXXX> O.CXXXXX> 
0.000019 0000019 O.CXXXX37 OOOCXXX> O.CXXXXX> O.OOCXXX> 
0.000023 O.CXXXX37 O.!XXXJ21 O.OOCXXX> O.CXXXXX> O.OOCXXX> 
O.CXXJ021 OCXXJ021 O.CXXX>19 O.OOCXXX> O.CXXXXX> O.OOCXXX> 
O.CXXX>19 O.CXXJ021 O.CXXXl21 O.OOCXXX> oooxm O.OOCXXX> 
0.000019 O.CXXJ021 0.000037 O.OOCXXX> O.OOCXXX> O.OOCXXX> 
0.000023 O.CXXXX37 O.CXXJ021 O.CXXX>OO O.OOCXXX> O.CXXX>OO 
0.000021 0.000023 O.CXXX>19 O.CXXX>OO O.OOCXXX> OOOCXXX> 
O.CXXXX37 O.CXXJ021 0.000023 O.CXXX>OO O.CXXXXX> O.OOCXXX> 
0 000019 OCXXXX37 O.CXXJ021 O.CXXX>OO OCXXXXX> O.CXXXXX> 
O.CXXX>19 O.CXXJ021 O.CXXXX37 O.OCXXX>O O.CXXXXX> O.OOCXXX> 
0.000023 0.000019 O.CXXXX37 O.CXXX>OO O.CXXXXX> O.CXXXXX> 
O.CXXJ021 OCXXXX37 0.000021 O.CXXX>OO o.ooxm O.OOCXXX> 
O.CXXX>19 O.CXXJ021 O.CXXX>19 O.<XXXXXl O.OOCXXX> O.OOCXXX> 
O.CXXX>19 O.CXXJ021 OCXXX>21 O.OOCXXX> O.OCXXX>O O.OOCXXX> 
0.000023 O.CXXX>19 O.OOC037 O.CXXX>OO O.OOCXXX> O.CXXXXX> 
0.000021 O.CXXXX37 0.000021 O.OOCXXX> O.OOCXXX> O.CXXXXX> 
O.CXXXX37 O.CXXJ021 OOOC019 O.CXXX>OO O.OOCXXX> OOOCXXX> 
OCXXX>19 OCXXJ021 O.CXXJ021 O.OOCXXX> O.OOCXXX> O.OOCXXX> 
X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
0.000019 0.000019 0.000021 0.000000 0.000000 0.000000 
0.000019 0.000019 0.000019 0.000000 0.000000 0.000000 
0000019 0.000023 0.000023 0.000000 0.000000 0.000000 
0.000019 0.000021 0.000021 0.000000 0.000000 0.000000 
0.000023 O.OCJ:m7 O.OCJ:m7 0 000000 0.000000 0.000000 
0.000021 0.000019 0000019 0.000000 0.000000 0.000000 
O.CXXXX37 0.000019 0.000023 0.000000 0.000000 0.000000 
0.000021 0000019 0000021 0.000000 0.000000 0.000000 
0.000019 0.000023 OOCJ:m7 0.000000 0.000000 0.000000 
0.00)()23 0.000021 0.000021 0.000000 0.000000 0.000000 
0.000021 O.CXXXX37 0.000019 0 000000 0.000000 0.000000 
O.CXXXX37 0000021 0.000023 0.000000 0.000000 0.000000 
0.000021 OOCJ:m7 0.000021 0.000000 0.000000 0.000000 
0.000019 0.000021 0.000037 0.000000 0.000000 0.000000 
0.000021 0.000019 0.000037 0.000000 0.000000 0.000000 
0.000019 O.OCJ:m7 0.000021 0.000000 0.000000 0.000000 
0.00)()23 0.000021 0000019 0.000000 0.000000 0.000000 
0.000021 0.000021 0.000021 0.000000 0.000000 0.000000 
O.<XXXl37 0.000021 0.000037 0.000000 O.<XXXXX) 0.000000 
0.000023 O.OCJ:m7 0.000021 0.000000 0.000000 0.000000 
0000021 0.000023 0.000019 0.000000 0.000000 0.000000 
O.<XXXl37 0.000021 0.000023 0.000000 0.000000 0.000000 
0.000021 0.000037 0.000021 0.000000 0.000000 0.000000 
0.000019 0.000021 O.OCJ:m7 0.000000 0.000000 0.000000 
0000021 0.000019 0.000037 0.000000 0.000000 0.000000 
0.000019 O.OCJ:m7 0.000021 0.000000 0.000000 0.000000 
000)()23 0.000021 0.000019 0.000000 0.000000 0.000000 
0000021 0.000021 0.000021 0.000000 0.000000 0.000000 
O.CXXXX37 0.000021 o.oocx:m 0.000000 0.000000 0.000000 
0.00)()23 O.OCJ:m7 0.000021 0.000000 0.000000 0.000000 
0000021 0.000023 0000019 0.000000 0.000000 0.000000 
O.OCJ:m7 0.000021 0000019 0.000000 0.000000 0.000000 
0.000021 O.OCJ:m7 0.000019 0.000000 0.000000 0.000000 
0.000019 0000021 0.00001!) 0.000000 0.000000 0.000000 
0000019 0000019 0.000023 0.000000 0.000000 0.000000 
0000019 O.OCJ:m7 0.000021 0.000000 0.000000 0.000000 
0.000019 0.000021 0.000019 0.000000 0.000000 0.000000 000)()23 0000021 0.000021 0.000000 0.000000 0.000000 
0.00002'1 0000019 0000037 0.000000 0.000000 O.OCXXXX> 
O.CXXXX37 O.OCJ:m7 0.000021 0.000000 0.000000 0.000000 
0.000021 0.000021 0.000019 0.000000 0.000000 0.000000 
0.000021 0.000021 0.000021 0.000000 0.000000 0.000000 
.• t ·l~t ~~ ~ 1\ ' \, ,;.('. 
II> \'1 ' 
X-TRANS Y:r~s Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN. 
1 O.OC'0019 oooc61'9 O.OC'0019 OOOOC'OO O.OOOC'OO O.OOOC'OO 
2 0.000023 O.OC'0019 0.000023 O.OOOC'OO O.OOC'OOO O.OOC'OOO 
1 O.OC'0021 0.000023 0.000021 O.OOOC'OO O.OOOC'OO O.OOOC'OO 
2 O.OC'0037 O.OC'0021 OOC'0037 O.OOC'OOO O.OOC'OOO O.OOC'OOO 
1 O.OC'0037 O.OC'0037 0.000021 O.OOOC'OO O.OOOC'OO O.OOOC'OO 
2 O.OC'0019 OOC'0019 O.OC'0019 O.OOC'OOO O.OOOC'OO O.OOC'OOO 
1 O.OC'0019 O.OC'0019 0.000023 O.OOOC'OO O.OOC'OOO O.<XXXXX> 
2 0.000023 0.000023 0.000021 O.OOOC'OO O.<XXXXX> O.OOOC'OO 
1 0.000021 0 000021 0.000037 O.OOC'OOO O.OOC'OOO O.<XXXXX> 
2 O.OC'0037 0.000037 0.000023 O.OOC'OOO O.OOC'OOO O.OOC'OOO 
1 0000023 O.OC'0023 0.000021 O.OOC'OOO O.OOC'OOO O.OOOC'OO 
2 0.000021 0.000021 0.000037 O.OOOC'OO O.OOOC'OO O.OOC'OOO 
1 O.OC'0037 0.000037 0.000021 O.OOOC'OO O.OOOC'OO O.OOC'OOO 
2 0.000021 0000021 O.OC'0019 OOOC'OOO O.OOC'OOO O.OOC'OOO 
1 O.OC'0019 OOC'0019 0.000021 O.OOC'OOO O.OOC'OOO O.OOOC'OO 
2 OOC'0037 O.OC'0037 O.OC'0019 O.OOOC'OO O.OOC'OOO O.OOC'OOO 
1 O.OC'0019 0.000021 0.000023 O.OOOC'OO O.OOC'OOO OOOC'OOO 
2 O.OC'0019 0.000021 OJXXXY.21 O.OOC'OOO O.OOOC'OO O.OOOC'OO 
1 0.000023 0.000021 O.OC'0037 O.OOOC'OO O.OOC'OOO O.OOC'OOO 
2 O.OC'0021 O.OC'0037 0.000023 O.OOC'OOO O.OOC'OOO O.OOC'OOO 
1 O.OC'0037 0.000023 O.OC'0021 O.OOC'OOO O.OOC'OOO O.OOOC'OO 
2 0.000023 0.000021 O.OC'0037 O.OOC'OOO O.OOOC'OO OOOC'OOO 
1 0000021 O.OC'0037 0.000021 O.OOOC'OO O.OOC'OOO OOOOC'OO 
2 O.OC'0037 0.000021 O.OC'0019 OOOOC'OO O.OOC'OOO O.OOC'OOO 
1 0.000021 O.OC'0019 0.000021 OOOOC'OO O.OOC'OOO O.OOOC'OO 
2 O.OC'0019 O.OC'0037 O.OC'0019 O.OOC'OOO O.OOC'OOO O.OOC'OOO 
1 O.OC'0037 0000021 0.000023 O.OOOC'OO 0.~ O.OOC'OOO 
2 O.OC'0019 0.000021 0.000021 O.OOOC'OO O.OOC'OOO O.OOC'OOO 
1 O.OC'0019 O.OC'0021 0.000037 O.OOOC'OO O.OOOC'OO O.OOC'OOO 
2 0.000023 0.000037 0.000023 O.OOOC'OO O.OOC'OOO O.OOOC'OO 
1 0.000021 0.000023 0.000021 OOOC'OOO O.OOC'OOO O.oo:xxJO 
2 O.OC'0037 0.000021 O.OC'0037 O.OOC'OOO O.OOOC'OO O.OOC'OOO 
1 0.000023 OOC'0037 0.000021 O.OOC'OOO O.OOC'OOO O.OOC'OOO 
2 0.000021 0000021 O.OC'0019 O.OOC'OOO O.OOC'OOO O.OOC'OOO 
1 O.OC'0037 O.OC'0019 0.000021 O.OOC'OOO O.OOC'OOO O.<XXXXX> 
2 0.000021 O.OC'0037 O.OC0019 O.OOC'OOO O.OOOC'OO O.OOC'OOO 
1 O.OC'0019 0.000021 0.000023 O.OOC'OOO O.OOC'OOO O.OOOC'OO 
2 O.OC'0037 0.000021 0.000021 O.OOC'OOO OOOC'OOO O.OOC'OOO 
1 O.OC'0019 0 OC'0019 0.000021 O.OOC'OOO O.OOC'OOO O.OOC'OOO 
2 O.OC'0019 O.OC'0037 OOC'0019 O.OOOC'OO O.OOOC'OO O.OOC'OOO 
1 0.000023 0.000021 0.000023 O.OOC'OOO O.OOC'OOO O.OOC'OOO 
2 0.000021 0.000021 0.000021 O.OOOC'OO O.OOC'OOO O.OOC'OOO 
X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 O.CXX:Xl37 0.000019 0000021 0.000000 0.000000 0.000000 
2 0.000019 0.000019 0.000019 O.cxxxn> 0.000000 0.000000 
1 0.000019 O.oo:m3 0.00))23 0.000000 0.000000 0.000000 
2 000))23 0000021 0.000021 0.000000 0.000000 0.000000 
1 0.000021 OCXXX137 O.CXXX137 0.000000 0.000000 0.000000 
2 O.CXXX137 0.000019 0.000019 0.000000 0.000000 0.000000 
1 000))23 0000019 000))23 0.000000 0.000000 0.000000 
2 0.000021 O.oo:m3 0.000021 0.000000 0.000000 0.000000 
1 O.CXXX137 0.000021 O.CXXX137 0.000000 0.000000 0.000000 
2 0.000021 O.CXXX137 0000021 0.000000 0.000000 0.000000 
1 0.000019 0.00))23 0.000019 0 000000 0.000000 0.000000 
2 O.CXXX137 0.000021 000))23 0.000000 0.000000 0.000000 
1 0.000021 O.CXXX137 0.000021 0.000000 0.000000 0.000000 
2 0.000019 0.000021 O.CXXX137 0.000000 0.000000 0.000000 
1 0.000021 0.000019 O.CXXX137 O.CXXX:OO 0.000000 0.000000 
2 0.000019 O.CXXX137 O.CXXX137 0.000000 0.000000 0.000000 
1 Ooo:m3 0.000021 0.000019 0.000000 0.000000 0.000000 
2 0.000021 0.000021 0.000019 0.000000 0.000000 0.000000 
1 0.000037 0.000021 0.000037 0.000000 0.000000 0.000000 
2 0.000023 0.000037 0.000021 0.000000 0.000000 0.000000 
1 0.000021 0.000023 0.000019 0.000000 0.000000 0.000000 
2 0.000037 0.000021 O.oo:m3 0.000000 0.000000 0.000000 
1 0.000021 0.000037 0.000021 0.000000 0.000000 0.000000 
2 0.000019 0.000021 o.c:xxm7 0.000000 0.000000 0.000000 
1 0.000021 0.000019 0000037 0.000000 0.000000 0.000000 
2 0.000019 0.000037 0.000021 0.000000 0.000000 0.000000 
1 0.00))23 0.000021 0.000019 0.000000 0.000000 0.000000 
2 0.000021 0.000021 0.000021 0.000000 O.CYX<XXJ 0.000000 
1 0.000037 0.000021 0.000037 0.000000 0.000000 0.000000 
2 0.000023 0000037 0.000021 0.000000 0.000000 0.000000 
1 0.000021 0.00))23 0000019 0.000000 0.000000 0.000000 
2 0.000037 0.000021 000))23 0.000000 0.000000 0.000000 
1 0 000021 0000037 0.000021 0.000000 0.000000 0.000000 
2 0.000019 0000021 0.000037 0.000000 0.000000 0.000000 
1 0 000021 0.000019 0.000037 0.000000 0.000000 0.000000 
2 0.000019 O.CJ:XXJ:!.7 0.000021 0.000000 0.000000 0.000000 
1 O.oo:m3 0000021 0.000019 0.000000 0.000000 0.000000 
2 0.000021 0.000021 0.000021 0.000000 0.000000 0.000000 
1 0.000021 0.000019 0.000037 0.000000 0.000000 0.000000 
2 0.000021 0.000037 0.000021 O.OCXXXJO 0.000000 0.000000 
1 0000021 0000021 O.C00019 0.000000 0.000000 0.000000 
2 0.000021 0.000021 0.000021 0.000000 0.000000 0.000000 
10 \'1 ·~ 
X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 OJXl0019 0. ()()()() 19 0. ()()()()21 O.Q()()()()Q 0. Q()()()()Q O.CXlOOOO 
2 0.000023 0.()()()()19 0 ()()()() 19 O.Q()()()()Q O.Q()()()()Q O.Q()()()()Q 
1 0.000021 0000023 0.()()()()23 0. Q()()()()Q 0 Q()()()()Q 0 Q()()()()Q 
2 OJXXIJ37 0. ()()()()21 0 ()()()()21 O.Q()()()()Q 0 ()()()()00 0. Q()()()()Q 
1 0.()()()()19 0.000037 0.000037 0. Q()()()()Q 0 ()()()()00 O.Q()()()()Q 
2 0.000023 0. ()()()() 19 0.()()()()19 O.Q()()()()Q O.CXXXlOO 0.()()()()00 
1 0.000021 0. ()()()()19 0.000023 0 Q()()()()Q 0.()()()()00 0 Q()()()()Q 
2 0.()()()()21 0.000023 0.000021 O.Q()()()()Q O.CXXXlOO O.CXlOOOO 
1 0.000021 0. ()()()()21 0.000037 0 Q()()()()Q 0.()()()()00 0 Q()()()()Q 
2 0. ()()()()21 0.000037 0. ()()()()21 O.Q()()()()Q 0.()()()()00 0.()()()()00 
1 O.CXXX'l21 0.000023 0. ()()()()19 O.Q()()()()Q 0 Q()()()()Q 0. Q()()()()Q 
2 0.000037 0. ()()()()21 0.000023 O.Q()()()()Q O.CXXXlOO O.Q()()()()Q 
1 0.000021 0.000037 0.000021 O.Q()()()()Q 0.()()()()00 O.Q()()()()Q 
2 0 ()()()() 19 0 ()()()()21 0.000037 0 Q()()()()Q O.Q()()()()Q 0.()()()()00 
1 0.000021 0 ()()()() 19 0.000037 0 Q()()()()Q 0.()()()()00 O.CXlOOOO 
2 0. ()()()() 19 0.000037 0.()()()()21 O.Q()()()()Q 0.()()()()00 O.Q()()()()Q 
1 0000023 0000021 0.()()()()19 O.Q()()()()Q O.Q()()()()Q O.Q()()()()Q 
2 0.000021 0.000021 0 .()()()()21 O.Q()()()()Q O.Q()()()()Q O.Q()()()()Q 
1 0.000037 0 ()()()()21 0.000037 O.Q()()()()Q 0. ()()()()00 O.Q()()()()Q 
2 0.000023 0.()()()()37 0.()()()()21 O.Q()()()()Q O.Q()()()()Q O.CXlOOOO 
1 0000021 0.()()()()23 0 ()()()() 19 O.Q()()()()Q 0 Q()()()()Q O.Q()()()()O 
2 0.000037 0.000021 0.000023 0 Q()()()()Q O.Q()()()()Q O.Q()()()()Q 
1 0000021 0.000037 0000021 0. Q()()()()Q 0 ()()()()00 O.Q()()()()Q 
2 0.()()()()19 0.000021 0.000037 0.00()()()() O.Q()()()()Q O.Q()()()()Q 
1 0.000021 0. ()()()() 19 0.000037 0 Q()()()()Q O.Q()()()()Q 0 Q()()()()Q 
2 O.OOOJ19 0.000037 0.000021 O.Q()()()()Q O.Q()()()()Q O.Q()()()()Q 
1 0.000023 0.000021 0.()()()()19 0. Q()()()()Q O.Q()()()()Q 0. Q()()()()Q 
2 0.000021 0.000021 0.000021 O.Q()()()()Q O.octXX:IJ O.Q()()()()Q 
1 0.000037 0.000021 0.000037 0 Q()()()()Q 0 Q()()()()Q 0 Q()()()()Q 
2 0.000023 0.000037 0.000021 O.Q()()()()Q 0 Q()()()()O O.Q()()()()Q 
1 0.000021 0.000023 0.()()()()19 O.Q()()()()Q 0. Q()()()()O O.Q()()()()Q 
2 0.000037 0.000021 0.000023 0. Q()()()()Q O.Q()()()()Q O.Q()()()()Q 
1 0.000021 0.000037 0.000021 O.Q()()()()Q O.Q()()()()Q O.Q()()()()Q 
2 0. ()()()()19 0.000021 0.000037 O.Q()()()()Q OQ()()()()Q O.Q()()()()Q 
1 0.000021 0. ()()()()19 0.000037 O.Q()()()()Q O.Q()()()()Q O.Q()()()()Q 
2 0 ()()()()19 0.000023 0.000021 0 ()()()()()() 0 Q()()()()Q 0 Q()()()()Q 
1 0 000023 0.000021 0.000019 O.CXXXlOO 0 Q()()()()Q O.Q()()()()Q 
2 0.()()()()21 0 ()()()()21 0.000021 O.Q()()()()Q O.CXlOOOO 0. Q()()()()Q 
1 0.()()()()21 0.000021 0.()()()()37 0. Q()()()()Q 0.000000 0. Q()()()()Q 
2 0 ()()()() 19 0.000021 0.000021 O.Q()()()()Q O.Q()()()()Q O.Q()()()()Q 
1 0.000023 0.000021 0.()()()()19 O.Q()()()()Q O.Q()()()()Q 0 Q()()()()Q 
2 0.000021 0.000021 0.000021 O.Q()()()()Q O.Q()()()()Q 0 ()()()()00 
' ' ''"· ' "'' J l 
Ill Yl l~ 
X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTA"' Z-ROTAN 
O<XXX>19 O.<XXX>19 O.<XXX>21 O.OO<XXX> O.OO<XXX> O.OO<XXX> 
O<XXX>23 O.<XXX>19 O.<XXX>19 O.OO<XXX> O.OO<XXX> O.OO<XXX> 
• O<XXX>21 O.CXXJ023 O.CXXJ023 O.OO<XXX> O.OO<XXX> O.OO<XXX> 
O.CXXXX37 O.<XXX>21 O.<XXX>21 O.OO<XXX> O.OO<XXX> O.OO<XXX> 
0000021 0.000037 O.CXXXX37 O.OO<XXX> O.OO<XXX> O.OO<XXX> 
O.<XXX>19 O.<XXX>19 O.<XXX>19 O.OO<XXX> O.OO<XXX> O.OO<XXX> 
O.<XXX>23 0.000019 O.CXXJ023 0.()()00)() O.OO<XXX> O.OO<XXX> 
O.<XXX>21 O.CXXJ023 0.000021 O.OO<XXX> O.OO<XXX> O.OO<XXX> 
0.000037 0.000021 O.CXXXX37 O.OO<XXX> O.OO<XXX> O.OO<XXX> 
O.<XXX>23 O.<XXX>21 O.<XXX>21 O.OO<XXX> O.OO<XXX> O.OO<XXX> 
O<XXX>21 O.<XXX>21 O.<XXX>19 O.OO<XXX> O.OO<XXX> O.OO<XXX> 
O.CXXXX37 O.<XXX>21 O.CXXJ023 O.OO<XXX> O.OO<XXX> O.OO<XXX> 
O<XXX>21 0.000021 O.<XXX>21 O.OO<XXX> O.OO<XXX> O.OO<XXX> 
O<XXX>19 O.<XXX>19 O.OOC037 OOO<XXX> O.OO<XXX> O.OO<XXX> 
O<XXX>21 O.CXXJ023 O.OOC037 O.OO<XXX> O.OO<XXX> O.OO<XXX> 
O.<XXX>19 0.000021 O.<XXX>21 O.OO<XXX> O.OO<XXX> O.OO<XXX> 
O.<XXX>23 O.<XXX>21 O.<XXX>19 O.OO<XXX> O.OO<XXX> O.OC<XXX> 
O.<XXX>21 0.000021 O.<XXX>21 o.ro:ooo O.OO<XXX> O.OO<XXX> 
O.CXXXX37 0.000021 O.OOC037 O.OO<XXX> O.OO<XXX> O.OO<XXX> 
0.00Xl23 0.000021 0.000021 O.OO<XXX> O.OO<XXX> O.OO<XXX> 
O.<XXX>21 0.000019 O.<XXX>19 0.000000 0.000000 O.OO<XXX> 
O.CXXXX37 O.CXXJ023 O.CXXJ023 O.OO<XXX> O.OO<XXX> O.OO<XXX> 
O.<XXX>21 0.000021 O.<XXX>21 0.000000 O.OO<XXX> O.<XXlOOO 
O.<XXX>19 0.000021 0.000037 O.OOOOXl O.<XXX>OO O.<XXX>OO 
O.<XXX>21 0.000021 0.000037 OOO<XXX> O.<XXX>OO O.<XXX>OO 
0.00Xl19 O.oo:x>21 O.<XXX>21 OOO<XXX> O.<XXX>OO O.OO<XXX> 
O<XXX>23 0.000021 O.<XXX>19 O.OO<XXX> 0.~ O.<XXX>OO 
O.<XXX>21 0.000019 O.<XXX>21 O.OO<XXX> O.<XXX>OO O.OO<XXX> 
O.CXXXX37 O.CXXJ023 0.000037 O.OO<XXX> O.<XXX>OO O.OOOOXl 
O.<XXX>23 0.000021 0.000021 O.OO<XXX> O.<XXX>OO O.OO<XXX> 
O.<XXX>21 O.<XXX>21 0.000019 O.OO<XXX> O.<XXX>OO O.<XXX>OO 
O.CXXXX37 O.<XXX>21 O.CXXJ023 O.OO<XXX> O.<XXX>OO O.OO<XXX> 
0.000021 0.000021 O.<XXX>21 O.OO<XXX> O.<XXX>OO O.<XXX>OO 
0.00Xl19 0.000021 0.000037 0.000000 O.CXXXXX> OOO<XXX> 
O<XXX>21 0.000019 0.000037 0.000000 O.OO<XXX> O.OO<XXX> 
O.<XXX>19 0.000037 0.000021 O.OO<XXX> 0.000000 O.<XXX>OO 
O.<XXX>23 0.000021 O.<XXX>19 O.OO<XXX> O.OO<XXX> O.OO<XXX> 
0.000021 0.000021 0.000021 0.000000 o.ro:oco O.<XXX>OO 
0000021 0.000021 0.00Xl19 0.000000 () OOXXX) O<XXX>OO 
0.00Xl19 0.00))23 O.<XXX>21 o.oo:xm O.OO<XXX> O.<XXX>OO 
O<XXX>23 0.000021 O.<XXX>1q O.OO<XXX> O.<XXX>OO OOC<XXX> 
O.<XXX>21 0.000021 O.<XXX>21 O.OO<XXX> O.<XXX>OO O.OO<XXX> 
11) \'1 '\ 
X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 O<XXXJ19 O.<XXXJ19 0.000021 O.<XXXJOO O.<XXXJOO O.<XXXJOO 
2 0.000021 O.<XXXJ19 O.<XXXJ19 O.<XXXJOO O.<XXXJOO O.<XXXJOO 
1 0000037 O.<XXXJ23 O<XXXJ23 O<XXXJOO O.<XXXJOO O.<XXXJOO 
2 O.<XXXJ19 0.000021 O.<XXXJ21 O.<XXXJOO O.<XXXJOO O.<XXXJOO 
1 O.<XXXJ19 0.000037 0.000037 O<XXXJOO O.<XXXJOO O.<XXXJOO 
2 O.<XXXJ23 O.<XXXJ19 O.<XXXJ19 O.<XXXJOO O.<XXXJOO o.ooocoo 
1 0.000021 O<XXXJ19 O.<XXXJ23 O.<XXXJOO O.<XXXJOO O.OOOCOO 
2 0.000037 O.<XXXJ23 0.000021 O<XXXJOO O.<XXXJOO O.OOOCOO 
1 O.<XXXJ23 0.000021 0.000037 O.<XXXJOO O.OOOCOO o.ooocoo 
2 0.000021 0.000037 0.000021 O.<XXXJOO O.<XXXJOO O.OOOCOO 
1 0.000037 O.<XXXJ23 O.<XXXJ19 O.<XXXJOO O.OOOCOO O.()()()(XX) 
2 0000021 0.000021 O.<XXXJ23 O.<XXXJOO O.OOOCOO O.<XXXJOO 
1 0.000037 O.<XXXJ37 O.<XXXJ21 O.<XXXJOO O.<XXXJOO O.<XXXJOO 
2 O.<XXXJ19 0.000021 0.000037 O.<XXXJOO O.<XXXJOO o.ooocoo 
1 O.<XXXJ19 O.<XXXJ19 0.000037 O.<XXXJOO O.<XXXJOO O.OOOCOO 
2 O.<XXXJ23 0000037 0.000021 O.<XXXJOO O.<XXXJOO o.ooocoo 
1 0.000021 0000021 O.<XXXJ19 O<XXXJOO O.OOCXXJO o.ooocoo 
2 0.000037 0.000021 0.000021 O.<XXXJOO O.<XXXJOO o.ooocoo 
1 O.<XXXJ23 0.000021 {)000037 O.<XXXJOO O.<XXXJOO O.OOOCOO 
2 0.000021 0.000037 O.<XXXJ21 O.<XXXJOO O.<XXXJOO o.ooocoo 
1 0.000037 O.<XXXJ23 O.<XXXJ19 O.<XXXJOO O.<XXXJOO o.ooocoo 
2 O.<XXXJ21 0.000021 O.<XXXJ23 O.<XXXJOO O.<XXXJOO O.<XXXJOO 
1 0.000037 0.000037 0.000021 O<XXXJOO oooocoo O.<XXXJOO 
2 O.<XXXJ19 0.000021 0.000037 O.<XXXJOO O.OOOCOO O.OOOCOO 
1 O.<XXXJ19 O.<XXXJ19 0.000037 O.<XXXJOO O.OOOCOO O.OOOCOO 
2 O<XXXJ23 0.000037 0.000021 o.ooocoo O.OOOCOO o.oo:ro:> 
1 0.000021 0.000021 O.<XXXJ19 O.<XXXJOO O.OOOCOO O.<XXXJOO 
2 0.000037 0.000021 0000021 o.ooocoo o.r:xx:tiJJ O.OOOCOO 
1 O.<XXXJ23 0.000021 O.<XXXJ37 O.<XXXJOO O.OOOCOO O.OOOCOO 
2 0.000021 0.000037 0.000021 O.OOOCOO oooocoo O.O<XXXJO 
1 0.000037 O<XXXJ23 O.<XXXJ19 O.<XXXJOO O.OOOCOO O.OOOCOO 
2 0.000021 0.000021 O.<XXXJ23 O.OOOCOO o.ooocoo o.ooocoo 
1 0.000037 O.CXXXl37 0.000021 O.OOOCOO O.OOOCOO O.<XXXJOO 
2 O.<XXXJ19 0.000021 0.000037 oooocoo O.OOOCOO O.OOOCOO 
1 O<XXXJ19 O.<XXXJ19 0.000037 O<XXXJOO O.OOOCOO O.<XXXJOO 
2 O.<XXXJ23 0000037 0.000021 O.OOOCOO O.OOOCOO O.<XXXJOO 
1 0.000021 0.000021 O.<XXXJ19 O<XXXJOO O.OOOCOO O.<XXXJOO 
2 O.<XXXJ37 0.000021 0.000021 O.<XXXJOO oooocoo O.OOOCOO 
1 O.<XXXJ23 O.<XXXJ19 O.<XXXJ37 o.ooocoo o.ooocoo o.ooocoo 
2 0.000021 0.000037 0.000021 O.OOOCOO O.OOOCOO O.OOOCOO 
1 0.000037 0.000021 O.<XXXJ19 O.<XXXJOO o.ooocoo o.ooocoo 
2 0000021 0.000021 0.000021 O.<XXXJOO o.ooocoo O.<XXXJOO 
.. ........ . ~· 
I I) Yl '\ 
X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 O.o::xxl19 O.o::xxl19 o.cxxm1 O.OOXXXl O.OOXXXl O.<XXXXXl 
2 0.000023 O.o::xxl19 O.CXXJ019 O.OOOCOO O.OOOCOO o.ooocoo 
1 Oo::xxl21 0.000023 0000023 O.OOCXXJO O.OOCXXJO O.OOCXXJO 
2 O.CXXXX37 0.CXXX)21 O.o::xxl21 o.ooocoo O.OOCXXJO O.OOCXXJO 
1 O.o::xxl21 O.CXXXX37 0CXXX)37 O.OOCXXJO O.OOXXXl O.OOCXXJO 
2 O.CXXJ019 O.CXXJ019 O.CXXJ019 O.OOCXXJO O.OOCXXJO O.OOCXXJO 
1 0.000023 Oo::xxl19 0000023 O.OOCXXJO O.OOCXXJO O.OOCXXJO 
2 0.000023 0.000023 O.o::xxl21 O.<XXXXX> O.OOCXXJO O.OOCXXJO 
1 0.000023 O.o::xxl21 0CXXX)37 O.OOCXXJO O.OOCXXJO O.<Y.XXXX> 
2 0.000023 0CXXX)37 Oo::xxl21 O.OOCXXJO O.OOCXXJO O.OOCXXJO 
1 O.o::xxl21 0.000023 O.CXXJ019 o.oo:n::o O.OOCXXJO O.OOCXXJO 
2 O.CXXXX37 Oo::xxl21 0.000023 o.ooocoo O.OOCXXJO O.OOCXXJO 
1 O.o::xxl21 0.CXXX)37 O.CXXX>21 O.OOOCOO O.OOCXXJO O.OOCXXJO 
2 O.CXXJ019 O.o::xxl21 O.CXXXX37 O.OOCXXJO O.OOCXXJO O.OOCXXJO 
1 0.000021 O.CXXJ019 OOCI:1137 O.OOCXXJO O.OOCXXJO O.OOCXXJO 
2 O.CXXJ019 O.CXXXX37 O.o::xxl21 O.OOCXXJO O.OOCXXJO O.OOCXXJO 
1 0.000023 O.o::xxl21 O.CXXJ019 O.OOOCOO O.OOCXXJO O.OOCXXJO 
2 O.o::xxl21 O.CXXX>21 O.o::xxl21 O.OOCXXJO O.OOCXXJO O.OOCXXJO 
1 0.000037 O.o::xxl21 O.OCXXX37 O.OOCXXJO O.OOXXY.l O.OOCXXJO 
2 0.000023 O.OCI:1137 O.o::xxl21 O.OOCXXJO 0.000000 O.OOCXXJO 
1 0.000021 0.000023 O.CXXJ019 O.OOCXXJO O.OOOCOO O.OOCXXJO 
2 O.CXXXX37 O.CXXX>21 O.CXXJ023 0.000000 0.000000 O.OOCXXJO 
1 OCXXX)21 O.OCI:1137 O.o::xxl21 0.000000 0.000000 O.OOCXXJO 
2 O.CXXJ019 0.000021 0.000037 0.000000 0.000000 O.OOCXXJO 
1 O.CXXX>21 O.CXXJ019 0.000037 0.000000 0.000000 O.OOCXXJO 
2 O.CXXJ019 O.OCI:1137 O.o::xxl21 0.000000 0.000000 O.OOCXXJO 
1 0.000023 O.CXXX>21 O.CXXJ019 O.OOOCOO 0 o:xx;xx:> O.OOCXXJO 
2 O.o::xxl21 O.o::xxl21 O.o::xxl21 0.000000 0.000000 O.OOCXXJO 
1 O.CXXXX37 O.CXXX>21 0000037 0.000000 0.000000 O.OOCXXJO 
2 0.000023 O.CXXXX37 O.o::xxl21 0.000000 O.OC'CXXX) 0.000000 
1 O.o::xxl21 0000023 O.CXXJ019 0.000000 O.OOCXXJO O.OOCXXJO 
2 O.CXXXX37 O.o::xxl21 0000023 0.000000 0.000000 0.000000 
1 Oo::xxl21 O.CXXXX37 Oo::xxl21 O.OOCXXJO 0.000000 O.OOCXXJO 
2 O.CXXJ019 Oo::xxl21 OCXXXX37 0.000000 O.OOCXXJO O.OOCXXJO 
1 Oo::xxl21 OCXXJ019 0.CXXX)37 O.OOCXXJO O.OOCXXJO O.OOCXXJO 
2 OCXXJ019 0.000023 O.o::xxl21 O.OOCXXJO O.OOCXXJO O.OOCXXJO 
1 0.000023 0000023 O.CXXJ019 O.OOCXXJO O.OOCXXJO O.OOCXXJO 
2 O.o::xxl21 0.000023 O.o::xxl21 O.OOOCOO O.OOCXXJO 0.000000 
1 0CXXX)21 0000023 0.000037 0.000000 0.000000 O.OOCXXJO 
2 O.CXXJ019 O.o::xxl21 Oo::xxl21 0.000000 O.!XX)(XX) O.OOCXXJO 
1 0.000023 O.OCI:1137 OCXXJ019 0.000000 0.000000 O.OOCXXJO 
2 0.000021 0.000037 O.o::xxl21 0.000000 O.OOCXXJO O.OOCXXJO 
, . "' .. 
Ill Yl S 
MODE X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 OCX0019 0.00Xl37 0000021 O.CXXXXX> O.CXXXXX> OCXXXXX> 
2 O<XXJ023 0.000021 OCX0019 OCXXXXX> O.CXXXXX> O.CXXXXX> 
1 000Xl37 O.CX0019 0.000023 O.CXXXXX> ocxoooo O.CXOOOO 
2 0.000021 O.<XXJ023 0.000021 O.OCXOOO O.CXOOOO O.CXOOOO 
1 OCX0019 O.CX0037 O.CXXXl37 O.OCXOOO O.CXOOOO o.cxoooo 
2 0.000023 0 ()()()() 19 O.CX0019 o.ocxooo O.CXOOOO O.CXOOOO 
1 0000023 0.()()()()19 0.000023 O.OCXOOO o.cxoooo o.cxoooo 
2 0.000021 0. ()()()()23 0.000021 O.OCXOOO ocxoooo o.cxoooo 
1 OOCIXJ37 0. ()()()()21 0.000037 O.OCXOOO ocxoooo o.cxoooo 
2 0.000023 0.()()()()37 0000021 O.OCXOOO O.CXOOOO o.cxoooo 
1 0000021 0.000023 0. ()()()()19 O.OCXOOO O.CXOOOO o.cxoooo 
2 0.00Xl37 0.000021 0.000023 oocxooo O.CXOOOO O.CXOOOO 
1 0000021 0.00Xl37 0.000021 oocxooo O.CXOOOO ocxoooo 
2 O.CX0019 0.000021 0.00Xl37 o.ocxooo O.CXOOOO o.cxoooo 
1 0000021 O.CX0019 0.000037 oocxooo O.CXOOOO O.CXOOOO 
2 O.CX0019 0.00Xl37 0000021 O.CXXXXX> o.cxoooo O.CXOOOO 
1 0.000023 0.000021 0. ()()()() 19 O.OCXOOO O.CXOOOO o.cxoooo 
2 0.000021 O.CX0019 0.000021 o.ocxooo O.CXOOOO o.ocxooo 
1 0.00Xl37 0 ()()()()37 0.()()()()37 o.ocxooo O.CXOOOO o.cxoooo 
2 0 ()()()()23 0.000021 0.()()()()21 0 Q()()()()Q o.cxoooo O.OCXOOO 
1 0.000021 0.000021 0. ()()()() 19 O.OCXOOO O.CXOOOO o.ocxooo 
2 0 ()()()()37 0.000021 0.()()()()23 O.OCXOOO O.CXOOOO O.CXOOOO 
1 0.000021 0.000037 0000021 0 Q()()()()Q O.CXOOOO O.CXOOOO 
2 0. ()()()() 19 0.000021 0.000037 O.OCXOOO O.CXOOOO o.cxoooo 
1 O.CX0021 0. ()()()() 19 OCIXXJ37 O.OCXOOO O.CXOOOO O.CXOOOO 
2 O.CX0019 0.00Xl37 0.000021 O.CXXXXX> O.CXOOOO O.CXOOOO 
1 0.000023 O.OCXXl21 O.CX0019 OCXXXXX> O.CXOOOO O.CXOOOO 
2 O.OCXXl21 0.000021 0.000021 O.OCXOOO o.oocxioo O.CXOOOO 
1 0.00Xl37 O.OCXXl21 O.CIXXJ37 O.OCXOOO O.CXOOOO O.CXOOOO 
2 0.000023 0.000037 0.000021 O.CXXXXX> o.cxoooo o.cxoooo 
1 0.000021 0.000023 0.()()()()19 O.CXXXXX> 0 (X)()()()() o.ocxooo 
2 O.CIXXJ37 0.000021 0.000023 O.CXXXXX> O.CXOOOO O.CXOOOO 
1 0.()()()()21 0.000037 0.000021 O.OCXOOO o.cxoooo o.cxoooo 
2 O.CX0019 0 ()()()()21 0.()()()()21 O.CXXXXX> 0.000000 O.CXOOOO 
1 OOCXXl21 0 ()()()() 19 0. ()()()() 19 o.ocxooo O.CXOOOO 0.000000 
2 O.CX0019 0.000037 0.()()()()37 O.OCXOOO o.oocxoo o.ocxooo 
1 0.000023 0.000021 0.000021 0 Q()()()()Q O.OOCXOO O.OCXOOO 
2 OOCXXl21 0.000021 0.000021 O.OCXOOO O.OOCXOO ooocxoo 
1 OOCXXl21 O.CX0019 0000021 O.()()()(Y.)() O.CXOOOO O.OCXOOO 
2 O.CX0019 O.CIXXJ37 OCIXXJ37 ocxoooo o.cxoooo 0. ()()()(X)() 
1 0000023 O.OCXXl21 0000021 O.CXOOOO O.CXOOOO O.OCXOOO 
2 0.000021 O.OCXXl21 OCX0019 o.cxoooo O.OOCXOO O.OCXOOO 
II> Yl ~ 
X-IKANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 O.CXXX>19 O.CXXX>19 O.CXXJ021 O.OCXXXJO O.OCXXXJO OOCXXXJO 
2 O.OX023 O.OX023 O.CXXX>19 O.OCXXXJO O.OCXXXJO O.OCXXXJO 
1 O.OOJ021 O.OOJ021 0000023 O.OCXXXJO O.OCXXXJO O.OCXXXJO 
2 O.<XXXX37 0.000037 O.CXXX>21 O.OCXXXJO O.OCXXXJO O.OCXXXJO 
1 O.CXXJ021 0.000023 0.000037 O.OCXXXJO O.OCXXXJO O.OCXXXJO 
2 O.CXXX>19 0.000023 O.CXXX>19 O.OCXXXJO O.OCXXXJO OOCXXXJO 
1 O.OX023 0.000037 0.000023 OOCXXXJO O.OCXXXJO OOCXXXJO 
2 O.CXXJ021 0.000023 O.CXXJ021 O.OCXXXJO O.OCXXXJO O.CXXXXJO 
1 O.CXXX:l37 O.CXXX>19 0.000037 O.OCXXXJO O.CXXXXJO O.CXXXXJO 
2 O.OCXXJ23 O.CXXJ021 O.OOJ021 O.OCXXXJO O.OCXXXJO O.CXXXXJO 
1 O.OCXXJ23 O.OCXXJ23 O.CXXX>19 O.OCXXXJO O.CXXXXJO O.OCXXXJO 
2 O.<XXXX37 O.CXXJ021 O.OCXXJ23 O.OCXXXJO O.OCXXXJO O.CXXXXJO 
1 O.OCXXJ23 0.000037 O.OOJ021 O.OCXXXJO O.OCXXXJO OCXXXXJO 
2 O.CXXX>19 0.000023 0.000037 O.OCXXXJO O.CXXXXJO O.OCXXXJO 
1 O.OOJ021 O.OCXXJ23 0.000037 OOCXXXJO O.OCXXXJO OCXXXXJO 
2 O.CXXXl19 0.000037 O.CXXJ021 O.OCXXXJO O.OCXXXJO O.OCXXXJO 
1 O.OCXXJ23 0.00)()23 O.CXXX>19 O.OCXXXJO O.CXXXXJO O.CXXXXJO 
2 OOC0021 O.CXXX>19 O.CXXJ021 O.OCXXXJO O.OCXXXJO OOCXXXJO 
1 0.000037 O.CXXJ021 0.000037 O.OCXXXJO O.OCXXXJO O.OCXXXJO 
2 O.OCXXJ23 O.OCXXJ23 OCXXX>21 O.OCXXXJO O.CXXXXJO O.OCXXXJO 
1 O.OOJ021 O.OOJ021 O.CXXXl19 O.OCXXXJO O.CXXXXJO O.OCXXXJO 
2 O.<XXXX37 O.CXXXl37 0.000023 O.OCXXXJO O.OCXXXJO OCXXXXJO 
1 OC<XX>21 O.OCXXJ23 O.CXXX>21 O.OCXXXJO O.OCXXXJO OCXXXXJO 
2 O.CXXX>19 0000023 O.CXXX:l37 O.OCXXXJO O.OCXXXJO O.CXXXXJO 
1 O.CXXJ021 0000037 0.000037 OOCXXXJO O.OCXXXJO O.CXXXXJO 
2 0.000019 0.00)()23 O.OOJ021 O.OCXXXJO O.OCXXXJO O.CXXXXJO 
1 O.<XXl023 O.CXXXl19 O.CXXX>19 O.OCXXXJO 0~ O.CXXXXJO 
2 O.OOJ021 O.CXXJ021 0.01)()()';?1 O.OCXXXJO ocxx:Xloo O.OCXXXJO 
1 O.<XXXX37 0.00)()23 0.000037 O.OCXXXJO O.OCXXXJO O.OCXXXJO 
2 000)()23 O.OOJ021 O.CXXX>21 O.OCXXXJO O.OCXXXJO O.OCXXXJO 
1 O.OOJ021 0.000037 O.CXXXl19 O.OCXXXJO 0.000000 O.OCXXXJO 
2 O.CXXX'J37 0.000023 0.000023 O.OCXXXJO O.OCXXXJO OOCXXXJO 
1 O.CXXJ021 0.000023 O.CXXJ021 0.000000 O.OCXXXJO OOCXXXJO 
2 O.CXXX>19 0.000037 0.000037 O.OCXXXJO O.CXXXXJO O.OCXXXJO 
1 O.OC0021 000)()23 0.000037 O.OCXXXJO 0.000000 O.OCXXXJO 
2 O.CXXX>19 O.CXXXl19 O.CXXJ021 0.~ 0.000000 O.OCXXXJO 
1 O.OX023 O.CXXJ021 O.CXXXl19 0.000000 0.000000 O.OCXXXJO 
2 O.OOJ021 0.000023 O.OOJ021 O.OCXXXJO 0.000000 O.OCXXXJO 
1 O.OOJ021 O.CXXJ021 0.000037 O.OCXXXJO 0.000000 O.OCXXXJO 
2 0.000')19 0.000037 O.CXXX>21 O.OCXXXJO O.OCXXXJO O.OCXXXJO 
1 000)()23 0.000023 O.CXXXl19 O.OCXXXJO O.OCXXXJO OOCXXXJO 
2 O.CXXJ021 0.000023 G.CXXJ021 OOCXXXJO O.OCXXXJO O.OCXXXJO 
II) YUS 
X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 
1 Ocx.xm9 O.<XXX>37 O.<XXX>37 o.o:xxxx> O.o:xxxx> O.CXXXXX> 
2 O<XXXl53 O.CXXXJ21 O.CXXXl23 o.o:xxxx> O.o:xxxx> OCXXXXX> 
1 O.CXXJ041 O.CXXJ049 O.CXXJ049 O.o:xxxx> O.OOXXX> O.CXXXXX> 
2 O.<XXX>37 O.CXXXl23 O.<XXX>37 o.o:xxxx> O.o:xxxx> O.CXXXXJO 
1 O.CXXXJ21 O.CXXXJ21 O.CXXXJ21 O.CXXXXJO O.o:xxxx> O.OOXXX> 
2 O.CXXJ049 O.CXXJ049 O.CXXJ049 o.o:xxxx> O.OOXXX> O.CXXXXJO 
1 O.<XXX>37 O.<XXX>37 O.<XXX>37 O.CXXXlOO O.o:xxxx> O.CXXXXX> 
2 O.CXXXJ21 0.000021 0.000021 o.o:xxm O.OOXXX> O.CXXXXJO 
1 O.CXXJ049 O.CXXJ049 0.000021 O.CXXXlOO o.o:xxxx> O.oooo.:x> 
2 O.CXXXl23 0.000037 O.CXXXJ21 O.CXXXlOO O.oooo.:x> O.CXXXXJO 
1 0.000021 O.CXXXl23 O.cx.xm9 O.CXXXlOO o.oooo.:x> O.OOXXX> 
2 O.CXXJ049 O.CXXJ049 O.<XXXl53 O.CXXXlOO O.oooo.:x> O.CXXXXJO 
1 O<XXX>37 O.<XXX>37 O.CXXJ041 O.o:xxxx> O.oooo.:x> o.oooo.:x> 
2 O.CXXXJ21 0.000021 O.<XXX>37 O<XOOX> O.oooo.:x> o.oooo.:x> 
1 O.CXXJ049 O.CXXJ049 OCXXXJ21 o.o:xxxx> o.oooo.:x> O.OOXXX> 
2 O.CXXJ049 O.<XXX>37 O.CXXJ049 O.CXXXlOO O.OOXXX> O.oooo.:x> 
1 O.<XXX>37 O.CXXXJ21 0.000019 O.CXXXlOO 0.000000 O.OOXXX> 
2 0.000021 0.000021 O.CXXXJ21 o.oo::x:ro o.oooo.:x> O.CXXXXJO 
* * * * * * * * * * * * * * * END OF STAA[).III * * * * * * * * * * * * * * * * * 
*** DATE= JAN 7,1901 llME= 3 : 12 : 50 *** 
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Direction of rotation in ward - turning (drawn right handed) 
E:-.'jHindcd blade area ratio 0,613 
Skewangle 22,1 degr 
Mass abt 538 kg 
Mass momen inertia prop in air abt 91 kgm2 
Mass momen inenia of entr water abt 41 kgm2 
Engine output 1200 kw 
Propeller revolution 327000 rpm 
Classification GL 
Pitch selected for I 036 kw 327 000 rpm trial condition 
Blade finishing tolerances in accordance with ISO class 1 
Material spesification and mechanical proerties 
Material 
Tensile strength min 
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curing time required before torqueing 
At 21 •c (70.F) 12 hours 
At 15•c (60"F) 24 hours 
At 13"C (ss•F) 48 hours 
ex:ernal heat should be applied. 
·•n'""'" cure period. bolts are to be ten-
in approved manner. Accessible dams 
removed and chock edges dressed or 
off lor cosmetic purposes. · 
; . 
. ~+: 
M.V. FIVOS-Two Stork·Wtrkspoor eTM< t O 
•200 HP engines cllocked on CHOCKFAST OAANGE. 
RESIN INSTALLED STERNTUBE BEARINGS AND SEALS 
..... _, 
..... , 
-- ,, .. -:-...... 
.................. 
GENERAL ARRANGEMENT 
0rawin8 courtesy or WAUKESHA BEARINGS CORPORATION 










1338 kg/cm2 (19,000 PSI) 
350 kg/cm2 (4,970 PSI) 
37.535 kg/cm 2 (533,000 PSI) 
380 kg/cm2 (5,400 PSI) 
93•c (200"F) 
Pass MIL·S·901C 
(Navy High Grade A Type A Class I) 
< 
opeller-Vibration Forces I 
Fronk M. lewis( Honorory Vice·P:esidenl 
The to'al for:o exciting vibration inc ship whcti.C:'r vcrlitol, h•;,rizo.1lol oro couple, is tho 
vocror svm of u number of seporote t..'CntribvlioN, gcnc:c!cd in diverse manners. The 1 O· 
per represents on ottcmpl to esti.r.ote Jhe mogl'litude of thcs~ s~porcte ..:ontfibvr:oru. p,~ ... rous work is review~d l:r:cAy. A nomcndotvre fo~ the vn(o~.rs f:;:rcc contributions is 
ode-pled, An experi,~n:ol toc:hniq~.;o h dcscribtd for mcosvring the wake-bearing forces 
ond the JO .. collod oxio!-deoronce forces 011 struh, Uouinus, rhn ofler c~ds of single· strew 
sh:ps and ruddett. Cherts o:-e obtr:inod for oxiol·deoronce fo:ccs or-do calculation pro· 
cedure is devhed fc:- woke-beor:"'g forcf"s which iJ in recJ:..nobt~ og~eem~nt with trsl ff!• 
· sulls. The cppficcti<>n to single·scre•t c.>d twin·scr~w sh:ps is d;,cuned, with the potential 
methods, insofar os pre~n: ~nowlodc.;e permits, of minion'::·•g rhc omplitode of tne ~·bro· 
rton forces. 
of n lil.trine propelle-r with the 
\\':lkt bclt in which it oper.Jt<:s oud the 
t hull structure gencrotes periodic forces 
Emeritus. :-. r:~uo.· 
Ens,inC"C'r, 
o.t the Annu;~~l M~tbt. :\c:n- \'ork. !'\. Y., 
,.,_1!>. 196:$, of Tu1 SoctsTY ov XA\',\L AkCm· 
ASO )IAIU;.:. E~CfN£JUt$, 
which n:::r <·xci:e ,.i.nation iu tho hull. It is 
obviously <l<·.,irohlc to r<·duce the ~mplitude of 
thC"sc r~~n ~.·s to tl1c Jowcsl practJcu l lev~l. and 
rt•tcui'C'h with thi i objecti\'e in view hns brcn 
Ullckr \Wiy f.:1r srn~<! yCD.rs. In tl1is p:apcr we 
will ruicw "idly the pr=nt status of this rc· 
sc:.trdt ouJ <lc•cribe recent experiments which 
llllcn:pt tn ! :porotc the total force iuto the con· 
tributiou! froill dtc various interactions. 
The periodic forces acting on the hull \1 ill h3\'C 
simple hannouic components of blade frequc.,cy, 
- -------------Nomencloluro 
o • ui.tl dc:u:1nt't' :u h.l.JC-radi.u$ 
+ iD • C'OWpi~x Sean fu"lction 
f: • propellcr·bl.lde width 
D • fltOp~l!er.blddc di.J.metcr 
N.• (')/C) . 
£ • """"""' ·4.- "k \:V; " " P J • frequency 
F • force. Jb 
( ... rravity 
•• v- 1 
J • ad .. ·anct rt.tio t~/nD K,,} 
• ,·ilmt.tor}··forcc f'OC'fficients, ~ lu:ttiQ!'\ (I) 
A r • prOII('IIc:r-t1mtst codlic-<·.nt 
1'1 • rc.,•olutiont per sccon : 
N • r•!albcor of J.ofO~I!.~r bl.., '-!e$ 
p • pitch 
f • order nurt:IJU of a h:lr:t,or.k ro:l:pnn,·nt ~.l 
n·a'=e (•·:tv~s i.1 ~ CJt""t) 
2~3 
r """ A vroJl("ll(•r r.tdius 
R c tip radius 
s • :11uplitudt nf v h3rtnonic cornpontnt t'f the 
wake, fJtS 
J' .. :unplitudc of a harmonic compoucm ol 
wol.:e as P~~"ccnt of .. hlp's IJ)tcd 
11, , . • velocities 
p .. ,, ;li,'h 
tJ • Jntch nugic:, al:oo strut a.ng!e 
., • dt'n:-ity, J;d 
,.. ,_, s\:C'\\. :t ngle 
p .. densit y, ·tit 
>. • J)ha<e nnglt" o( .,.ibr~tion ., t<'tor 
D .. ptn;~ot>ll··r hLldt- f)O)it~n lrom t~t suu 
o -.. ph;\ .. <" :tr'!J;;c #Jf tC'St S<'f('t:n "ith r~t~-tC't to 
h .-st. ~tntt 
w • tirl"".J!:zr !t<"<:U<"II(')' of \·ibr3tiou • 'J •f 
1/ '* :t. fvt. .. '\: ~ti'C ft~i<'ot 
~ • dt""'"'!t J>li3"'C ans:lc: of lQ:-tt \'tttor 
;\I th~ J:l·.ast' 3tt&b 
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rlk 
Fis. t 3 Tht<'reoicol diuri~u.,on cucve-~·bhded propeller fur radially uniform har. 
IDOnic wak,• COmJ>OnCOl$ . 
fEIJ., _,,•H- o d (J?) •• v-<.--u,q 
f EB.-. ,s·.-.. d (~) • "'•-~• u,q' 
integrations being tnkcu lrom the tip to the 
compwh.:n ts nrc coUJOiucd to obtain th~ hod-
zontal nn•l vertical forces. F'or a 4-l•lad•·d pro-
pdlcr the horizontal f<Jrce is 
the force in pounds is t iv~·n directly ''Y 
F - PY!!f__D' (·I) 100 
thrse equation• to the thro, '"<><leis, 
a 600-ft s!Jip ct 1i.5 knots "ith 1 2-l ·in-
4-blad<'d propdlcr at 81 rpm: 
' 
v ~ 29.6 fpo II .. I.as r }Jo:; 
s,' at.ad i, ' Lannonic <"Ompou\nts :ere tnl\en Fi~;s. 14, 15 and 16 and 1rc mu!t:pti<'d !Jy the 
EB functions of Ta!Jie 3. The produ~t 
for i\lodcls 42RO an<' ·1~1\!! with" •1 u!arlc<l 
nrc shown in Fiss. :7 ,,n<l lS. The ~ 
for aU •ix C'.1scs Me listed in Tnhlc G. 
forr..s prod11ced Ly the 3r<l nnol 5t !o 1r:1kc 
~--u!J' 
.F" = ~iio- f(-p., + v-.,)' +ev-e.+ "'••>'l'" (5) 
nt " Jlbsc nu~;le s i,·cn l>y 
f..nt -f:.- tJ!B$ to.n As ~ ·- - "-- --
tf.tl + ~ ... , 
a::d the \'~r!i ·al force is 
JX'IID1 
1-', , -,00 f<v-•• ~ - .,_.,)' 'r ,y,D>- of,.)_' I (1>, 
ot o phose .t•:glc gi•·e~ by 
"'·· - !/··· tan A,· =; -fn>- lfAo 
Fer a .) .I.Jl:ulcd pro;><cller the fonnulasare 
r.nD 1 
F, ~ 'wij /(Y,., + ¥~,)'. lY,,. L . 
'>1-n<+f•o ' t:tll ~, = :t' 
... /. ' ,-. 
(i) 
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U•. t)rm V.l:orm 
•I ~~:lED PROPELL tll- ~ -0.71~l • 0 . 100 
- O. IGili> -0.0876 
- 0.2100 -0 3160 
0 0')30 0 0·112 
12100 ~ 
7750 4-150 
- --- ·6--Dt.AtJSD Pli.OI"BI..l.Sl\-----
0 .!100 1.20 0.004 
O. lo!lo 0 .208 0.0~5G O .G~I 0.721 0.45G 
0 .4U7 0 .323 0.365 
20COO 21400 12600 
100:11 J:JOOO 7350 
F • <1- X 1.9~ X 1.35 X 0.200 X 2~1 • 11.000<1-
F • "' X 1.~3 X 1.5 X 0.2~6 X 24' • 12,250f 
1.0 
cl~arao~~\! force wili be: cc-nsidcr;tb!)' sm:~11cr th:t.n 
the w:ake-be:o.ring fc :cc it :s do•,bth .l if such :m 
3djustmc1~t is worth w!tile. 
\\'ith a ·\·bladc•l prup<:!ll'r the: coutrihuti•.us 
r rom the upper and lowor jlalvts tend to 
<:ith a 5·bladcd propell<r th<y .ltc additive. 
The rudder produces a coup'~. and 3S b:ub,d~ron9 
s.lu.n·n , lt is possible, i 1 theory o.t lt 3Sl , to so 
310 Propetler· V•btotion Forces 
lassifying comfort 
for passengers and crew 
oise and ,.,brarion performanc:e i~ 
al the core of Lloyd's Regi•ler's 
pro'vi••on,al rules for passenger 
,, at:comnrodallt>n comfon which 
opuonal no1a11on" 
for PJ''-'!'n~cr :k.'comrnudatlon 
forcrew accommodallon comfon 
for pa,~cnper ancJ crew accom· 
comfort 
I and 21olh>" rng 1hc nola 
the comfon lc"cl. wuh 1hc 
si~ni lied b) I. 
to c ... l.tblishing limiling vnl-
und vibnuion. lhc provisional 
ing and n:J'UI1 ingprxx'-~Url!.,, 
1h guidanc..; on hnw 'cxcc,sivc' 
considc..·rctl. Exi~ting nalitmaland 
standards ou-c ~~;o~ni:-.cd. und 
vibr~uion level~ cum:llll)' ttchicv· 
good ent:in-:.:ring pr:lCIICI! arc 
The crilc:lia an: ha,L'd on C\p.:ri-
full scak n1casu~mcnt:-. u11d con-
rrom shlpo\\ ncr' ;tnd yard,, 
lcvcb in olcconuuodurion urea:-. 
measured at normal operati ng 
u~i n~ chc prl'k.·edurc-' ~pcci­
pro\i,nm.tl ruk' (he l llllllini! 
pa..':.l!ngcr <K,:ommt~;.ll ion ;1r· 
'led'" Table I 
lhc lowe-~ k\d 'f'.'Cifkd 4S 
is achJC,ahlc. I.R c•pl.1m-. low 
k•d' ~~ rhi,ool<-r n.'<juJre cJo..c 
the ;ICVIJ"-ic in,uiJtK'ill bc!hH.\.'n 
"'''cngro.arc lk~IUI"Ctli•rurt>l!d by 
rheir neighbour.o.. The pi'O\isional rules 
lhus 1\.'<.'0mmend values for lhe airborne 
<ound m..ularion index befween cabins. 
The performance of general alarm 
and public addrc's <y<lems should 
al'() tx- corbrdcred when asse~'ing lhc 
effcch of no•~. adds LR: i1 b impur-
l31111hJI emergency ulanns can wake 
up slcerm!1 p.1s~ngers and be clearly 
heard and under.~ood. ~1inimum 
sound pressure le,·els for public ad-
drc,s "~Y'Icms in bo1h imerinr and ex-
terior :-.p:.tl·cs :~re chereforc included in 
I he provisional mlcs. 







Cabins and lounges 
Wheelhouse 
Open decks 





-31 63 47 94 
63 110 
-
Pmcl~UI'e~ for n~•~uring vibmlion 
levels :ll\'<k scrihcd :md limils given for 
p.1ssenger Jll'cornmodation sp<-K·es. sec Public spaces 79 126 
Table 2. Vibration is assessed in 1c1ms of programme and witnessed by lociii i, R \ur-
pea~ uc~:clcmtion for fn.-quencics in (he range 
1-5 H' and in IC1ms uf peak velocity for 
l'n:qucncics in the range 5-100 liz. 
Rec('nt mc:1suremrnt~ on modtmcmi~c 
'hip< have conlinncd that. with carefu l 
dc.-.~n. the lowc•t vibrarion level >peri · 
l1cd (c)J'Iuxury l':.lbins. sHtndard cabin~ and 
puhlic spaces in 1erms of peak vclodl} 
( 1.5 nuu/s) is reali<lic. Crcw 'pace vibra· 
tmn h~h to compl)' ~11h the requirement:-. 
of th~ rcll·' am inh:rnational ,qandard. 
Mea .. urcmcnt location' ~hould be '-=· 
lc\.'ll~ ,,, th:lt an :a-..~"mem represents the 
O\l'tJII noi~ and \lbrJtion cmironn1c:nt 
on lhc >hip. In adduum lolhe 1\.'quiremcm' 
uiiMO R"'oluuon A..l(>8 for ere" >p;JCc., 
all pubhc ,paces and a1 lea'' Wt of p:l<-
'cngcr cabin' in rhc afler 1h1rd of rhe >hip 
and 25'k el...:whcre are 10 be ;urveycd. 
The di'iribution or locarion~ around rhe 
'hip is to I"C ;~~reed by LR. 
Notation a:-. .. ignmcnt in\'olves three 
' ' JJ:;C\, Th~ fir-.1. prior to mca~urcmcnbt 
w~in!! place. c.:.. II" for a te:-.r prugmmmc to 
he wbmincd for npprovul l>y LR. Ihe pro-
~r:nnnw cmhrncing dec:..il~ of: 
• Mca,urcmcm loG:uion:-. i 11d ic~tt~d on ~~ 
~cncntl armng~:u•cn t of I he ~h ip 
• Sh1p's loading t..•ondition durin!! sur"ey 
• Maduncry op.:r.ll in~ condirion. i ndud· 
mg th:u nf I he hcatmg. ventih11ion am.J air 
conditiuning :-.y:-.tt 1n. du rin~ survey 
e Noise and vibrJtion rne.:1.suring cquiprn..:nl. 
In the second stage. mc..'lsurcntcntsan.:: to 
he tukcn in t~ccnrdmlcc \l ith tht: agreed teq 
veyor.< or executed by lR's 1echnical invcs· 
tiga110n dcpal1ment (TID). Th~ rc,ul l' arc 1u 
be rcpCJ11ed in tl>e n"UIIICI" dc.scnhcd m ilk• 
provisional n1fcs. The (hird :-.~agt: '-l'l:' thl' 
measurement result' torwnrd~d l<'lhc Ti l) 
forconsidcr.llionrulll ''''ignnJCnl ol1hc PAC. 
CAC or PCAC nol:llion. 
Great care is ncede.d when <L'-'i.C"~ in~ noi....: 
and vibrati<lfl lc, eJs lhat exceed lhc rck,anl 
at·t-.:ptancc criterh1. LR note:-. f\ pnl~tll;.lll'-' 
approa~h acceptmg a hnntc-ll nurnhcr ul 
higher 'ahlC' ha.' 1hu' lx.-.,n ••l<>pl•·d liP 
mon: than 20');. ol P'""'ngcr r:rl>111' :ulll ~ Y • 
of 1hc public space' arc 10 cX<\.\.'tl 1hc rcl 
e,·anlnoi~ cnlcria b) 11101\.' lhim .~ dR!AI. 
Similarly. numorclhan 20'l o(:~lll"'"'"~"' 
ipa..."l' are 10 exceed the rele\,U1l \ibr~11n111 
crileria by more lhan 0.3 '"""'· 
LR slre ... sc~ the unpor1all\.'C uf t'<'Uhld· 
crinc noise and vibr-Jtion a'pcct' Jl ;m 
early Mage in 1he 'hip de"!!" Jlf<IC~" 11 
recommends that calcuiJtinn!'- ~•rc under· 
1aken 10 predicl rhe levels so rh.ll :ul) 
potential problern <Jrc~.l "' com be iJcnl illl't.l 
prio r to completion and any nt:<.'C''"r~ 
<:Ontrol mcasurcli impkm.:utl·d 
Technical a:-...,i:-.wncc i:-. of(c•c<l h)' LJ< 
on a I."Onsu ltmlt)' bu, is. the 'l'OJ>I: ith ..'luJ 
ing: finite clement an~tly'i:-. to l<.tk ul.:lll' 
natuml frcqucncil!!\ ami the l't:\('Hnl:-.1.! h ) 
l'l'Son:ltH and lun.:ctJ vihratiun f l'l.!qucnc•c,, 
calculation of UnMcady propd i<•J' fol'l"~' 
and hu ll:,u•·fucc prcs~urcl\ : :1nd calculutiou 
of sparial and frequency avcra~cu """c 
level.; in accommodation ~n<.l wor~ :-.p:u:c:-.. 
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l } 4 ~ ' .. 10 !0 JO .. o S(l 1.0 I ' 
ISO '!;'./oe lor e\lalu~H•O hu"Tlllin reS-;)Onse to who.e·hody 
~t ii:.vatior expressed as dlsclace;-,ent in mm 
Annoyance ltvtll r t le rrtd to 8-hr tatigut -dee rt01S.-d 
prollcleney 
leve or se ~ er•ty 
Fatig .. t-
Oecrea~d SafeE~sure 
Rec..:c~ COn"IOft Prolicie"'CY Lim• I 
O.C79S o ~s 0.50 
0318 1 2 
o.ss 1.68 3.36 
0.7'. 2.25 4. 5 
1.19 J. 75 1.5 
Ul 5.7 11.4 
2.1 t; G.875 13 5 
2 8l 8 90 17 8 
uf :ho1: in~ ',H1~ue lltrrtlh.t-d 1n• .ritncy. 1l1is j,.vel 11 
1 • '•~ll. ,,, ~ 'i lt'l:tJ lht "\ lar rc·cl•1• t·tl c ~n(cJfl IN·el 
lo~\Y w1. 1 ht" ""t:>ptllbility n( 11 v1hrah.:-"1 that ls not a pure 
I' rr('\,IJ~! .t.'\' h:; determm•d? 'fhe i~·J rPC<m'Unendn1iOnS 
t! <~ l d r·JIIIII•\' f' ; I rhi~ f' ll ~r "'' 111111'111;. 1l ifi iiiii111Vtll !li .. , ,\ 
ltHIII tw•' :o.iiiHHtnn ('UII' \'IIIWtl•lfl<; .• t wid,..ly .HpilrHtlld 
-1.0 
j 
L.LV£1. 01' Y•&:l.ATlOX " ""'''""'01:JMIIh1 
61 M'iliiN ~ I'll ~~~T INQ 
··011 
t"AT 10~1: · r£o.;~[ N;f:D PROFICI~NCY I 
~·\W t:x.PCtiUR.t 
Le\C h lor ! 
£>cro •uu :...\ •• lit 
Kf'd iiCttd Con,torr 
,.,,d 11illu•nl 
f:ASN••ur • T•m•• 
t • 1 lAo l'dUIP ••~::•d ,q lhut 
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Flo. 10 1~0 guide lor f:flt lua '•"'ll '"'m,JJ1 expo~ure :o ""ho!e ·body 
v ::.rroiitiOn :tX~reue4 IS d•SP.1Ctrrflnl In mils (C' OC', •n.) 
(r~u t:"r.cits are ncr cumu latht . 'f:·1e JSO sug~t:st.s that in 
c:11.1t c! narrow-bend vlbro.ion corcnnvated in a tntrcHx 
ban::i o : less. the rm.s v.s1ut o' .~r 2C'celera t ion 
band is to t>c evaluated "i:l. .. re..,nce to the appN>pria 
lim.t et the cente: frequent' vf toet baud Fo: bnnc:-b11r 
dis::i but.ed or rendom vibra~tor .. the rrus a«-eleration i$ to 
ova!uat..-! separately for all ''C·th;r<i <J<:to•·e t>ands w' th 
spect to the appropriate limir io: f>81;h. How£ver. :"le 
mtndation d0es consider weifhtir.g fl t:\.""'orks fo~ bn)4(l·bAn 
vibra tio:'l. i. 1!., bn integration ove r th•• fuJI frequency 
tru m. It will be noted : hat if tho vibrat ion is measured 
velo<'it) . there is uo weightint req1..1 ir~Jd for ' rms m 
menu ~Love 8 Hz in the vert1ttal .ribultiou and 2 Hz in t 
ho:.:.xltal vibration. 
\"'here vit)rarion:. oc:cHr iu . ·~,~ vr, .. icat ft nd horianntl l 
tr. tit}"-$ • irnultantu,lsly. t h~o~ 1St) ltt.O"nr.t.,nd! that th~o 
1pu:1Cin~ limit~ apply to eac~ I"( n .J.Onfl'nt. Sir.ce the 
rner.t, fo· vihrations of the ~o-.-:, frll!q•teucy. is thr l h >JII3nl 
thr thrff corm or.rnh of mutK•'I, 1t .~ su,!~e!tl'd the~ the 
noyan~ 1eveJ be t~lcn 1\S tl • s.~u1r•: rout of tht $\!m nf 
:.qt .. t:C:S t.~ t l'-e 1'.nnt>yonre l t•v·i •i'~tJcia : hl .... . th each 
llt<fll 
~.:'JC·P all JIMchinety is lncf!.l'd 
